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Potentially applicable or relevant and appropriate reQuirements (ARARs) for Operable Unit 
(Om III remedid activities at the Monticello Mill Tailings Site (MMTS) focus on Federal and 
State environmental laws. ARAWS are identified on a site-specific basis. The selection of an 
ARAR depends on specific ch~cals at the site, site characten 'stics, and particular actions 
anticipated as remedies. Section A2.0 of this appendix addresses potential F e d d  ARARs and 
Section A3.0 addresses potential State of Utah AWARS. Each section is organized according to 
the three types of ARAIRS (chemical-specific, lacation-specific, and action-specific). 

A Federal Facility Agreement between the U.S. Environmental Protection Agency (EPA) 
Region VIII, the State of Utah Deparhnent of Health, and the U.S. Department of Energy 
DOE) was implemented in December 1988 for the MINI'S. In November 1989, MMTS was 
placed on the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) National Priorities List, 

The purpose of the Federal Facility A m e n t  was to ensure that environmental impacts 
associated with past and present activities at the millsite and on peripheral and vicinity 
properties are thoroughly investigated and that the appropriate response action is taken and 
completed as necessary to protect public health and the environment. According to the MMTS 
Federal Facility Agreement, legally applicable or relevant and appropriate requirements may 
include 

1. The Atomic Energy Act, as amended. 

2. The Uranium Mill Tailings Radiation Control Act of 1978, as amended. 

3. The Health and Environmental Protection Standards for Uranium and Thorium Mill 
Tailings, 40 Code of Federal Regulations (CFR) 192. 

4. The National Environmental Policy Act of 1969, as amended; the Council on 
Environmental Quality Regulations, 40 CFR 150; and DOE Guidelines (45 Federal 
Register m] 53199,45 FR 78756,47 FR 7976). 

5. DOE Orders 5480.1A ("Environmental Protection, Safety and Health Protection Program 
for DOE Operations"); 5480.4 ("Environmental Protection Standards, Safety and Health 
Protection Standards"); and 5440.K ("Implementation of the National Environmental 
Policy Act"). 

6. "Formerly Utilized Sites Remedial Action Program-Summary Protocol" (January 1986), as 
amended; and "Swplus Facilities Management Program Plan" (October 1,1985), 
as amended. 
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7. Feded Water Pollution Control Act, as amended by the Clean Water Act Amendments of 
1986. 

8. The Safe Drinking Water Act, as amended. 

9. The National Historic Preservation Act of 1966, as amended. 

10. The Archaeological and Historical Resources Prokclion Act of 1979. 

TheROD for OUPand OU II @OE.GJpo 1990) listed DOE Orders as "To Be Condered." 
A list of paentially applicable or relevant and approPriate Federal requirements for OU III is 
presented in Table 1. It is understood that the authorization process for allowing a State to 
implement a Federal program is generally a phased-process. Because of this, the State of Utah 
may not have adopted a specific rule or portion of a regulatory program. In such instances, if 
a non-adopted rule or regulation in a State implemented p r o g r a m  is a potential ARAR, the 
Federal standards wiU apply. 

Chemical-specific ARARs set health- or risk-based concentration limits for particular 
hazardous substances or contaminants in air, soil, water, etc. The principal contaminants of 
concern at OU III are radioactive and nonradioactive substances associatedl with uranium and 
vanadium mill tailings. Monitoring has indicated that concentrations of uranium, vanadium, 
molybdenum, selenium, and arsenic in some ground-water wells on the site exceed values 
observed for these constituents in upgradient wells. Other contaminants include direct-gamma 
radiation, radon, and Ra-226. The contaminants of concern can have either carcinogenic or 
toxic effects in humans (for more information see h Toxicity Assessment and Public Health 
Evaluation in Section 8.0 of the Remedial Investigation W C  Oeotech 19901). The 
contaminant exposure pathways considered are direct exposure, inhalation, and ingestion. 

A2.l.B Sd'e Drinking Water Ad 

The regulations for implementing the Safe Drinking Water Act (SDWA), as amended, contain 
criteria and procedures to ensure a supply of drinking water that dependably complies with 
maximum contaminant levels. They include quality control and testing procedures that ensure 
propex operation and maintenance of a potable public wakr supply system; specify the 
minimum quality of water that may be taken into the system; and provide siting requirements 
for new facilities for public water systems. Additionally, the SDWA addresses the 
Underground Injection Control Program. 

The SDWA National Primary and Secondary Drinking Water Regulations at 40 CFlR 141 and 
143 are Considered in this analysis as potentially relevant and appropriate chemical-specific 
requirements for OU III because of the presence of the Burro Canyon Formation which is 
located at depth beneath the millsite and which is used as a public water supply. Should 
contamination associated . with millsite activities be identified in the Burro Canyon aquifer, 

September 1395 Appendix A DOE-GJPO 
R l F S  Work Plen Page A-6 DRAFT FINAL 



maximum contaminant levels may be used to established cleanup standards. However, because 
the standards are enforced by the State of Utah through the Federally approved program under 
the SDWA (see discussion at Section A3.1, Utah Division of Drinking Water), these SDWA 
requirements are not potential Federal ARARs. 

The provisions of the SDWA at 40 CFR 144, the Underground Injection Control Program, are 
considered in this analysis as potentially applicable chemical-specific (and action-specific) 
requirements in the event that ground water is injected into the aquifkr during OU Ill 
remediation. However, because the standards are implemented by the State of Utah through 
the Federally approved program under the SDWA (see discussions at Section A3.1, Utah 
Division of Water Quality), these SDWA requirements are not potential Federal ARARs. 

A2.13 Federal Water Pollution Controll Act, as Amended by the Clean Water 
Act of 1977 

Water Qudio Criteriu-The water quality criteria of the Clean Water Act (CWA) and the 
regulations at 40 CFR 131 are considered potentially applicable chemical-specific requirements 
to OU IIl because of the importance of ensuring that the surface waters of Monkzuma Creek 
are protected. The CWA provides criteria for states to set water quality-standards on the basis 
of toxicity to aquatic organisms and human health. Evidence exists that the surface water in 
Montezuma Creek is contaminated. However, because the standards are enforced by the State 
of Utah through the Federally approved program under the CWA (see discussion at Section 

Federal-. 
e A3.1, utah Division of water ~uality), the CWA waterquality criteria are not potential 

National Pollution Discharge EIimination System (NpDEs)-The discharge of pollutants into 
waterways is regulated and permitted under the NPDES program, as specified at 40 CFR 122 
through 125. Depending on the ground-water treatment technology option selected for OU III, 
a point-source effluent discharge into Montezuma Creek may be used. Thus, the NPDES 
chemical-Specific (and action-specific) Federal standards are identified as being potentially 
applicable for OU III. However, because these standards are enforced lby the State of Utah 
through the Federally approved program under the CWA (see discussion at Section A3.1, Utah 
Division of Water Quality) the NPDES requirements are not potential Federal ARARs. 

A2.1.3 Clean Air Act 

The purpose of this act is to protect and enhance the quality of the nation's air resources so as 
to promote public health and welfare and the productive capacity of the nation's population. A 
provision of the act is that the prevention and control of air pollution at its source is the 
primary responsibility of state and local governments. 

Regulations at 40 CFR 50, the National Primary and Secondary Ambient Air Quality 
Standards (NAAQA) establish standards for ambient air quality which protect the public 
welfare from any known or anticipated adverse effects of a pollutant. Regulations at 40 CFR 0 61, National Emission Standards for Hazardous Air Pollutants (NESHAPs) establish standards 
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for new stationary sources. These chemical-specific (and a c l i m - ~ c )  standard0 are 
potentially applicable as l p o i n t - s o ~  air emissiotl confrd limits for con- andcpxation 
of treatment facilities. Because these requirements are implemented through the Federally 
approved air quality program in the State of Utah, they are not considered potential Federal 
ARARs (see discussion at Section A3.1, Utah Division of Air Quality). 

The provisions for implementing this act are found at 40 CFR Parts 260 through 280. 
R e s o n  Conservation and Recovery Act (RCU) requirements for treatment, storage, or 
disposal of hazardous waste apply to a Superfund site (1) if the site contains RCRA-listed or 
RCRA-characteristic hazardous waste that was treated or disposed of after the effective date of 
the RCRA regulations that are under & W o n  as potential ARARS for the site or (2) if the 
CERCLA activity at the site constitutes current treatment, storage, or disposal of RCRA 
hazardous waste. There is an exclusion for souroe, special nuclear, or by-product material as 
defined by the Atomic Energy Act of 1954, as amended, 42 U.S.C. 2011 et seq., at 40 CFR 
261.4(a)(4). 

Charactenza tion of the MMTS and1 historical information indicates that no RCRA-listed or 
RCRA-characte~istic hazardous wastes were treated or disposed of at the site. No treatment, 
storage, or disposal of a RCRA hazardous waste is taking place or is anticipated to tale place 
at the millsite. Furthermore, Extraction procedure Toxicity tests performed on millsite tailings 
at uranium mill tailing remediation action sites indicate that uranium mill tailings similar to 
those at M ~ n t i d o ,  Utah, are not hazardous wastes as defined by RCRA. However, 
methanol, a hazardous waste, may be generated during remedial investigation activities (i.e., 
ground-water sampling). Therefore, RCRA may be a potentially applicable chemical-specific 
requirement. However, because hazardous waste management standards are implemented 
through the Federally approved program in the State of Utah, they are not potential Federal 
ARARs (see discussion at Section A3.1, Utah Division of Hazardous Waste). 

The regulations promulgated at 40 CFR Part 192, including those regulations in 60 FR 2854 
that replace 40 CFR 192,20(a)(2) and (3), are not applicable because the site does not meet the 
statutory or jurisdictionalr prerequisites that are applicable only to 24 inactive uranium mill and 
tailings sites. However, the regulations are potentially relevant and appropriate because: 

0 The intent of Congress was to relate these standards to inactive uranium mill tailings sites, 
and the Monticello site is an inactive uranium mill tailings site. It is the gross alpha and 
metal content of uranium procesSing wastes that are regulated by these standards. 

8 The regdations were promulgated to control tailings that were dispersed into the 
environment and pose a threat to human health and the environment. Dispersion of 
contaminants into the environment through ground- and surface-water pathways 
has occurred. 
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0 The numeric standards for health and enViranmentat cleanup are potentially dewant 
and appqriak for Coriective action. 'phe Uranium Mill Tailing Radiation Ccmt~~l  Ad 
(UMTRCA) Ground-Water Standards fa MRAP OU III are presented in Table A-2. 

Lucatim-spxific AWARS establish a d d i t i d  requirements on the basis of unique 
Charactens tics of a site that could be affected as a d t  of remedial action. k t i o n - s p e d k  
ARARs may be used to restrict or precluk certain activities or remedial actions on the basis of 
location or characteristics of a site. 

A2.2.1 Federal Water Pollution Corn1 A& as Amended by the Clean Water 
Ad of I977 

Dredge or Fill Requirements (Section 404)-The provisions of 40 CFR 230 and 231 and 
33 CFR 323 require permits for the discharge of dredged or fill material into navigable waters. 
Although permits are not required for on-site activities at Superfund sites, the intent of these 
requirements must be met for any potential remedial activity which would impact site 
wetlands. Therefore, this Federal location-specific (and action-specific) pmviSion is found to 
be potentially applicable. 

A233 National IQistoic Reservation Ad of 1966, as amended 

The regulations implementing this act at 40 CFR 6.301@) require Federal agencies to take into 
account the effect of any Federally assisted undertaking or licensing on a stmcture or object 
that is included on or eligible for the National Register of Historic Places. These regulations 
are considered to be potentially applicable location-specific requirements for OU IlI remedial 
activities. 

A23.3 Archaeological and PIiStor id Preservation Act ob I979 

This act establishes procedures to provide for the preservation of historical and archaeological 
resoufces that may be destroyed through alteration of terrain as a result of a Federal 
construction project or a Federally licensed activity or program. On the basis of recent 
archaeological surveys, the Federal regulations are considered potentially applicable location- 
specific requirements for remedial activities associated with OU III. 

This act requires consultation with the U.S. Fish and Wildlife Service whenever a Federal 
department or agency proposes or authorizes modification of any stream or other water body 
and requires adequate provisions for the protection of fish and wildlife resources. The 
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Montezuma Creek channel may be modified during remediatioa of OU IIP. a t  flora and 
fauna surveys identified no fish but showed that there may be temporary short-tenn loss of 
habitat for wilwe. This requirement is a potentially applicable l o c a t i o n - m c  
Federal ARAR. 

A2.2.5 Endangered Species Act 

This act requires that Federal agencies ensure that any action authorized, funded, or carried 
out by such agencies is not W y  to jeopardize the continued existence of any threatened or 
endangdl species or destroy or adversely m d i Q  critical habitat required for the amtinued 
existence of that species. Although no presently threatened or e n d a n g d  species have been 
identified at or neaf the MMTS, these location-Specific Federal provisions are potentially 
applicable requirements. 

A2.2.Q Bald and Golden Eagle Protection Act 

This act provides for the preservation of the bald and golden eagle through the protection of 
the individual raptor and its prodigy. This act, which is administered through the U.S. Fish 
and Wildlife Service, prohibits the taking, possessing, selling, purchasing, transporting, 
exporting or importing of any eagle part, whether alive or dead, or any part, nest, or egg 
thereof. The term "take," as defined in the statute, includes pursue, shoot, shoot at, poison, 
kill, capture, trap, collect, molest or disturb. Protection of an eagle habitat may be included in 
the term disturb. As stated in the Final Remedial InwtigatiodFeasibility Study- 
Environmental Assessment for the Mowicello, Utah, Uranium Mill Tailings Site (UNC Geotech 
1990), neither bald or golden eagles OCCUT at or near the MMTS; however, they could occur in 
the area. In this instance, the use of the MMTS as a habitat is c o n s i d d  remote due to a lack 
of arboreal vegetation. Because the possibility exists that these eagles could be present in this 
area, or that the MMTS could become an eagle habitat, these Federal standards should be 
considered as potentially applicable lacation-Specific requirements for OU ID activities. 

A23.7 Executive Orders 11988 - ("FDoodp~ Mamgennent") and 11M - ("Ibtectiom 
of Wethnds") 

These Presidential ordm require Federal agencies to evaluate actions they may take so as b 
avoid, to the maximum extent possible, adverse impacts associated with direct and indirect 
development of a floodplaidwetlands. 10 CFR 1022 was issued to implement the 
requirements of Executive Orders 11988 and 11990. Remediation of OU III may potentially 
impact site floodplains or wetlands. Therefore, these orders are potentially applicable as 
location-specific ARARS. 

These requirements are found at 10 CFR 1022 and establish policy and procedures for 
discharging the Department of Energy's responsibilities with respect to compliance with 
Executive Order 11988, "Floodplain Management." They have been considered throughout 
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the compliance plrocess, as is evideaced by the FederalRegiszer N', Notice of Floodplain 
Involvement, and apportunity for public comment of May 2, 1986, for the MIU'XS. These 
Federal standards should be cotlsidered jmtentially applicable location-specific requiremeats for 
OU In activities. 

This act, which is administered through the U.S. Soil Conservation Service, addresses adverse 
effects of a Federal agency's actions on signifkant and important agricultural lands. Because 
agricultural lands axe located adjacent to the IiMTS, any remedial actions associated with OU 
111 should be evaluated in terms of potential adverse effects on these farmlands. This act is 
considered a potentially applicable location-specific requirement. 

Action-specific ARARs are performance, design, and other requirements that control remedial 
activities or actions. These requirements are not concerned with contaminants present or with 
site chamcbxistidocation but address how a selected remedial action alternative must be 
achieved. Action-specific requirements may specify particular performance levels, actions, or 
technologies, as well as specific levels (or a methodology for setting specific levels) for 
discharged or residual contaminants. 

It should be noted that during the present scoping stage for the OU III Remedial 
InvestigatiodFeasibility Study, only potential chemical- and location-specific A R A B  need be 
identified. Action-specific ARARs are generally identified for each proposed alternative 
during remedial alternative development in the Feasibility Study. However, in an attempt to 
expedite ARAR identification, action-specific potential ARARs are included in this report. 

IJMTRCA is the primary action-specific ARAR pertaining to the development of a ground 
water remedial action plan for the Monticello Millsite. In accofdance with EPA's recent 
promulgation of Final Ground Water Standards for Remedial Actions at Inactive Uranium 
Processing Sites (60 FR 2854, effective 2/10/95), the remedial action plan must: specify how 
applicable clean-up standards would be satisfied; include a schedule with the steps neceSSary to 
achieve ground water remediation at the Site; document the extent, type, rate and direction of 
movement, and assess future plume movement; and, specifjr details of the method to be used 
for clean-up of ground water. Additionally, UlWRCA and its associated regulations at 40 
CFR 192 provide the means for implementing Alternate Concentration Limits (clean-up 
standards other than those provided in Table A-2) for ground water remediation. Thus, this 
Federal act is considered a potentially relevant and appropriate action-Specific (and chemical- 
specific) requirement for OU Ill activities. 
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A233 Safe Driddxq Water Ad 

The provisions of the SDWA at 40 CFR 144, the Underground Injection control Program, are 
considered in this analysis as potentially applicable action-specific (and chemical-specific) 
requirements in the event that ground water is injected into the aquifer during OU PII 
remediation. However, because the standards are implemented by the State of Utah through 
the Federally approved program under the SDWA (see discussions at Section A3.3, Utah 
Division of Water w), these SDWA q-ts are not -potential Federal ARARs. 

N m o d  PoUution Discharge Elhination S y s m  (hTpDEs)-The discharge of pollutants into 
waterways is regulated and permitted under the WDES program, as specified at 40 CFR 122 
through 125. Depending on the ground-water treatment technology option selected for OU III, 
a point-source effluent discharge into Montezuma Creek may be used. Thus, the WDES 
action-specific (and chemical-specific) Federal standards are identified as being potentially 
applicable for the OU III. However, because these standards are enforced by the State of Utah 
through the Federally approved program under the CWA (see discussion at Section A3.2, Utah 
Division of Water Quality), the NPDES reQuirements are not potential Federal ARARs. 

Dredge or fill &qu're?nem (Section 4oQ)-The provisions of 40 CFR 230 and 231 and 
33 CFR 323 require permits for the discharge of dredged or fill material into navigable waters. 
Although permits are not required for on-site activities at Superfund sites, the intent of these 
requirements must be met for any potential remedial activity which would impact site 
wetlands. Therefore, this Federal action-specific (and location-specific) provision is found' to 
be potentially applicable. 

A23.4 ClemAisAct 

NAAQA regulations at 40 CFR 50, establish standards for ambient air quality which protect 
the public welfare from any known or anticipated adverse effects of a pollutant. N E S W  
regulations at 40 CFR 61, establish standards for new stationary sources. These action- 
specific (and chemical-specific) standards are potentially applicable as point-souroe air 
emission control limits for construction and operation of treatment facilities. Because these 
requirements are implemented through the Federally approved air quality program in the State 
of Utah, they are not considered potential Federal ARARs (see discussion at Section A3.3, 
Utah Division of Air Quality). 

The provisions of this act are considered potentially applicable to all removals, including any 
ground- or surface-water contamination source removal. Additional guidance that would be 
considered under NEPA includes the Council on Environmental Quality Regulations, 40 CFR 
1500; DOE Guidelines (45 FR 20694,45 FR 53199,45 FR 78756,47 FR 7979; and DOE 
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Because the MMTS is located in southeastern Utah, compliance with all State of Utah-specific 
environmental rules, regulations, standards, criteria, or limitations that axe applicable or 
relevant and appropriate to OU III is mandatory. A list of potential Utah ARARS for QU III is 
presented in Table A-3. 

Drinking Water Rzdes-These rules represent the Stak's implemented version of the Federal 
Safe Drinking Water Act's National Primary and Secondary Drinking Water Regulations. As 
discussed in Section A2.1, the Utah-implemented program is considered a potentiaUy relevant 
and appropriate chemical-specific requirement. 

This is the State-implemented version of the Federal Clean Water Act program. 

Water Pollurion Rules-The definitions for water pollution and the general requirements are 
potentially applicable chemical-Specific requirements. 

Standards for eualiry for Water of the State-These rules are specific to Utah waters and are 
potentially applicable chemical-specific requirements. 

Utah PoUution Discharge Elimination System-As discussed in Section 142.1, these rules are 
potentially applicable chemical-specific (and action-Specific) requirements for effluent 
discharge associated with an aquifer remediation system. 

Ground-Waer PmectioeUtah-specific ground-water protection standards are addressed by 
this rule. An equivalent Federal program does not exist. These ground-water rules are 
potentially applicable chemical-specific (and action-Specific) requirements. 

Underground Injection Control Program-As discussed in Section A2.1, these rules are 
potentially applicable chemical-specific (and action-specific) requirements for the use of 
Class V Remediation Wells if aquifer injection is included in the selected remedial 
design package. 
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As discussed in Section 142.1, these rules are potentially applicable State of Utah chemical- 
specific requirements in the event that methanol, a lhazardous waste, is generated during 
remedial investigation activities (Le., ground-water sampling). 

Utah Air CbnservationRules--As discussed in Section A2.1, these rules are potentially 
applicable State of Utah chemical-specific (and action-specific) requirements for controlling 
point-source air emissions from construction and new stationary source operation treatment 
facilities. These are part of the State-implemented version of the F e d d  NAAQA and 
N E S H A P S  programs. 

A3.1.5 Utah ~h&hll 0f &&tiQDI CUMU-1 

The general provisions and defkitiom of these State of Utah rules are potentially applicable 
chemical-specific requirements for the management of radioactive materials. The licensing 
requirements for handling radioactive matefials also contain some substantive standards for 
transporting radioactive materials. Thew rules are potentially applicable chemical- 
specific requirements. 

The Utah Division of State History have requirements that address the protection of 
archaeological, anthropological, and paleontological resources on State lands andor associated 
with projects conducted or approved by State agencies. This requirement is identified as a 
potentially applicable location-specific requirement. 

A3.3 Potential State Action-S#ic A R A b  

A33.1 Utab Division ob Water Quality 

Utah PonwiOn Discharge Elimination SySrem-As discussed in Section A2.3, these rules are 
potentially applicable action-specific (and chemical-specific) requirements for effluent 
discharge associated with an aquifer remediation system. 

Ground-Water Protection-Utah-specific ground-water protection standards are addressed by 
this rule. An equivalent Federal program does not exist. These ground-water rules are 
potentially applicable action-specific (and chemical-specific) requirements for 'on 
Of ow m. 

September 1995 
Page A-14 

Appendix A 
DRAFT FINAL 

D O E U P O  
RlFS Work Plan 



U & ~ m u n d ~ ~ e u i o n  Chtdprogram-As discussed in Section A2.3, these rules are 
potentiauy applicabk actim-qecific (and chemical-specific) requirements fot the use of 
Class V Remediation Wells if aquifer injection is included in the selected remedial 
design package. 

Uzah Air Conservlrtion Rule+As discussed in Section A2.3, these rules are potentially 
applicable State of Utah acticm-specific (and chemical-specific) requirements for controuing 

facilities. These are part of the Utah-implemented version of the Federal NAAQA and 
 point-^^ air emisSions from c ~ ~ t r d m  and new stationary sour~e Operation treatment 

PlTEsHAPs programs. 

These requimrnents include well drilling and abandonment standads. This law is a potentially 
applicable action-specific State of Utah requirement for all OU III-assoCiated well drilling and 
abandonment activities. 

A40 References 

DOE-GJPO, 1990, Moniicello Mill Tailings Site Declaration for the Record of Decision and 

Junction Projects Office, Grand Junction, Colorado. 
a Record of Decision Swnmaly, DOmt12584-50, U.S. Department of Energy, Grand 

UNC Geotech, 1990, I;linal Remedial InvestigatiodFmibility Shuiy-Environmental Assessment 
for the Moruicello, Uiah, Uranium Mill Tailings Size, Volumes I and II, DOEEA-0424, U.S. 
Department of Energy, Grand Junction Projects Office, Grand Junction, Colorado. 
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a Q @ Table A - I .  Federal Potentially Applicable or Relevant and Appropr-kzte Requirements for Operable Unit 111 

Standard, Requirement, Criteria, Citation Description status Comment 
or Limitation 

Safe Drinking Watcr Act 47, usc 300(g) 
40 CFR 141 

Establishes hcalth-based standards 
for public water systems (maximum 

Potentially relevant and appropriate 
through the State of Utah Standards 

The Burro Canyon Formation is used as 
a water-supply aquifer. MCLs may National Primary Drinking 

Water Standards contaminant levels). as a chernicakpecific requirement. apply as clean-up standards. 

National Secondary Drinking 40 CFR 143 Establishcs wclfarc-based standards Potcntially relcvant and appropriate The potential for communication 
Watcr Standards for public water systcms 

(secondary maximum containmcnl 
lcvcls) . 

through thc State of U b h  Standards 
as a chemical-spccific requirement. 

betwtcn the contaminatd shallow 
alluvial aquifer and a water- supply 
aquifer (Burro Canyon) exists. 

Clean Water Act 33 USC 1251-1376 Criteria for states to set water Potentially applicable through the Addresses Montezuma Creek 
Water Quality Criteria 40 CFR 131 quality standards on the basis of State of Utah Standards as a contamination. 

toxicity to aquatic organisms and Quality Criteria for 
Water, 1986 human health. specific requirement. 

40 CFR 122 through 

chemical-specific and adion- 

National Pollution Discharge 
Elimination System 125 standards for discharges of State of Utah Standards as a Montezuma Creek may be utilized 

Requires permits and establishes 

pollutants into waterways. 

Requires permits for discharge of 

navigable waters. requircrnents. occur during remedial action. 

Potentially applicable through the 

chemical-specific and action- 
specific requirement. water mediation technology. 

Potentially applicable as a location- 

A point source effluent discharge into 

dependent upon the selected ground- 

Discharge of dredged or fill material Dredge or Fill Requirements 
(Section 404) 33 cFR323 dredged or fill material into specific and action-specific into navigable waters or wcUands may 

40 CFR 230 and 231 

Clean Air Act 42 USC 7401-7462 Establishes standards for ambient Potentially applicable through the Federal standards are applicable, but 
National Primary and 
Secondary Ambient Air Quality and welfare. chemical-specific and action- program of the State of Utah. 
Standards specific requirement. 

40 CFR 50 air quality to protect public health State of Utah Standards as a are implemented through the air 

Resource Conservation and 42 USC 6901 RCRA requircments for treatment, Potentially applicable through the Hazardous waste (Le., methanol) during 
Recovery Act (RCRA) 40 CFR 260-280 storage, or disposal of hazardous 

waste apply to a Superfund site if 
the site contains RCRA listed or 
characteristic hazardous waste that 
was treated or disposed of aAer the 
effective date of the RCRA 
regulations that are under 
consideration as potential ARARs 
for the site, or if the CERCLA 
activity at the site constitutes 
cumnt generation, treatment, 
storage, or disposal of RCRA 

State of Utah Standards as a 
chemical-specific requirement. 

remedial investigation activities (i.e., 
ground-water sampling). 



Table A- I .  Federal Potentially Applicable or Relevant and Appropriate Requirements for Operable Unit III (continued) 

Standard, Requirement, Criteria, Citation Description status Comment 

Uranium Mill Tailings Radiation 42 USC 2022, Establishes health-based ground- Potentially an action-specific and Although the clean-up standards apply 
Controll Act, Part 192 42 USC 7901-7942 water remdation standards for chemical-specific requirement. only to certain spcciiically designated 

inactive uranium processing sites. s i b  where uranium was proccsd. 
they am potentially relevant and 
appropriate because uranium and 
vanadium were processed at thio site, 
and it is the gross alpha and metals 
contcnt of uranium processing wastcs 

. that are regulated by these standards. 
The ground-water standards are 
presented in Table C-2. 

National Historic Preservation Act 16 USC 470 Requires federal agencies to take 
into account the effect of any 
federally assisted undertaking or 
licensing on a structure or object 
that is included on or eligible for 
the National Register of Historic 

Potentially applicable as a location- 
specific requirement. 

Applies to any distria, site, building, 
structure, or object listed on or eligible 
for the National IRegister. 

40 CFR 6.301(b) 

Places. 

Archeological and Historic 
Preservation Act 

16 USC 469 
40 CFR 6.301(c) 

Establishes procedures to provide 
for preservation of historical and 
archeological data which might be 
destroyed through alternation of 
terrain as a result of a Federal 
construction project or a Federally 
licensed activity or program. 

Potentially applicable as a location- 
specific requirement 

Applies if the remedial or disposal 
alhrnatives affect historical or 
archeological sites. 

Fish and Wddlife Coordination Act 16 USC 661-666 
40 CFR 6.302(g) Federal department or agency location-specific requirement. modified during remediation, which 

Requires consultation when a 

proposes or authorizes any 
modification of m y  stream or other 
water body; requires adequate 
provisions for protection of tish 
and wildlife resources. 

Potentially application as a The Montezuma Crcek channel may be 

may result in habitat loss for fish and 
wildlife species. 

U 



Table A-I.  Federal Potentially Applicable or Appropriate Requirements for Operable Unit III (conti 

Standard, Requirement, Criteria, Citation Description status Comment 

Endangered Species Act 16 USC 1531-1543 Requires that Federal agencies Potentially applicable as a location- Currently threatened or endangered 
50 CFR 17 & 402 
40 CFR 6.3M(h) 

ensure that any action authorized, 
funded, or camed out by such 
agencies is not likely to jeopardize 
the continued existence of any 
threatened or endangered species 
or destroy or adversely modify 
critical habitat. 

specific requirement. species or critical habitat arc not pmscnt 
on the site. 

National Environmental Policy Act 40 CFR 1500 Requires that all Federally Potentially applicable as an action- Applicable for contamination source 
undertaken actions be assessed for specific requirement. removal activities. 
potential environmental impacts. 
All potential environmental impacts 
must be properly mitigated. 

FloodplaidWetlands 40 CFR 6, Appendix Establishes agency policy and Potentially applicable as a location- Potentiall ground- and surhce-watcr 
Environmentall Review M guidance for carrying out the specific requirement remediation actions could potentially 

provisions of Executive Orders 
11 988 "Floodplain Management' 
and 11990 "Protection of 
Wetlands." 

impact site floodplains andlor wetlands. 

Farmland Protection Policy Act 7 USC 4201 
7 CFR 658 identifying and taking into account specific requirement. Conservation Service. may be 

Standards and criteria for 

adverse effects of an agency's 
actions on significant and important 
agricultural lands. 

Potentially applicable as a location- Administered through the US Soil 

applicable if significant and1 important 
agricultural land is impacted! 



Trzble A-2. Uranium Mill Tailings Radiation Control Act of 1978; Ground- Water 
Standards for Operable Unit IIP 

Chemical Constituent 
Maximum Concentration 

(mn) 

Radioactive Constituent pCi/L 

Combined uranium 234 and uranium 238b 
Gross alpha-particle activity (excluding radon and uranium)b 

Combined radium-226 and radium-22Sb 5 
30 
15 

'40 CFR 192; Revised 7/1/86. 
b60 FR 2854; effective 2/10/95 
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Table A-3. Stare of Utah Potentially Applicable c levant and Appropriate Requirements for Operable Unit I .  e 
Departrnent/Division Subject Statute Rule Comments 

Division of Water Well drilling standards (standards for 73-3-25, U.C.A. R6554, U.A.C. Includes such requirements as performance standards 
Rights for casing joints, and requirements for abandoning a 

well. This law is potentially applicable to all drilling 
anticipated for any of the alternatives. Potentially 
applicable action-specific requirement. 

drilling and abandonment of wells) 

Division’of State Protection of archaeological, 63-18-18, U.C.A. R224, U.A.C. Section 63-18-18, U.C.A.,states legislative intcrcSt 
History anthropological resources. and paleontological in preservation of archamlogical. 

anthropological and palcontological resources. 
Section 63-18-25, U.C.A., addresses historical 
resources on state lands, and Section 63-18-37, 
U.C.A. addresses projects by state agencies. 
Potentially applicable locationspecific requirement. 

Department of Environmental 
Quality, Division of Water and General Requirements U.C.A. 
Pollution Control 

Definitions for Water Pollution Rules Title 19, Chapter 5, 

Title 19, Chapter 5 ,  Standards for Quality for Waters of 
the State U.C.A. 

Ground-Water Protection Title 19, Chapter 5 ,  
U.C.A 

#Utah Pollution Discharge Elimination 
System U.C.A 

Title 19, Chapter 5 ,  

R317-1. U.A.C Potentially applicable chemical-spccific requirement. 

R317-2, U.A.C These rules are specific to Utah waters, though they 
are derived in part by using Federal criteria. Stx 
particularly the nondegradation policy in R448-2-3. 
Pofentially applicable chemical-specific requirement. 

The Division of Water Pollution Control, in 
cooperation with other Divisions in the Dcpartmcnt. 
promulgated ground-water protection standards. 
There is no corresponding Federal’ program. 
Potentially applicable chemical-specific and action- 
specific requirement. 

A point-source effluent discharge into Montnuma 
Creek may be utilized dependent upon the selected 
ground-water remediation technology. Potentially 
applicable chemical-specific and a c t i o n - d f i c  

R3117-8, U.A.C 

R317-8, U.A.C. 

_. 

requirement. 

This is the State of Utah implemented Safe Drinking 
Water Act program. Maximum contaminant levels 
may apply as potentially relevant and appropriate 
chemicalspecific requirements. 

Department of Environmental 
Quality, Division of Drinking 
Water 

Safc Drinking Water Rules Title 19. Chapter 11,  
U.C.A. 



Table A-3. State of Utah Potential& Applicable or Relevant and Appropriate Requirementsfir Operable Unit 111 (continued) 

De partment/Division Subject statute  rule Comments 

Department of Environmental Utah Air Conservation Rules Title 19. Chapter 2, R307-1, U.A.C These rules are substantively identical to 
Quality, Division of Air Quality U.C.A. corresponding Federal regulations, with the following 

exceptions: 
(1) R446-1-1.25 and R4461-3.1.8, which require 
application of best available control technology for any 
source; 
(2) R446-1-3.11. which lists criteria to be considered 
in establishing visibility standards; 
(3) R446-14.1, which sets visible emission standards; 
(4) R446-1-45. which regulates bgitive dust 
emissions; and 
(5)  R446-1-5.1, which allows the State to require 
temporary closure of air pollution sources in the mat 
of an air pollution emergency episode. 
These rules are potentially applicable chemical- 
specific and action-specifii rtquircmcnts for 
controlling point-soum air emissions from 
construction and operation treatment facii. This is 
the State of Utah-implemented National Primary and 
Secondary Ambient Air Quality Standard0 program. 

Department of Environmental General provisions and definitions for Title 19, Chapter 3, R447-12, U.A.C. Potentially appl ib le  chemical-specific reQuiranent 
Quality, Division of Radiation management of radioactive materials. U.C.A. 
Control 

Licensing requirements for handling Although these provisions relate primarily to licensing 
radioactive materials. U.C.A. U.A.C. requirements, they also contain some substantive 

standards. Example: R447-19-500 states standards 
for transpo~tion of radioactive materials. These 
standards are potentially applicable chemical-specific 

Title 19, Chapter 3, R447-19,211 and 22, 

requirements. 

Department of Environmental 
Quality, Division of Hazardous 
Waste 

Hazardous Waste Management Rules R315, U.A.C These rules are potentially applicable chemical- 
specific requirements; hazardous waste (i.e., 
methanol) may be generated during remedid 
investigation activities (is., ground water sampling). 
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Figure B-I. Sediment Sampling Locarion Map for I982 Characterization 
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Prevailing winds are illustrated based on the direction from which the wind is blowing. 

Figure B-2. Rose Diagram of Prevailing Annual Wind Trends for the Millsite WeaherStation 
Dim, 1982 through 1989 
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Average magnitudes are illustrated based on the direction from which the wind is blowing. 

Figure B-3. Rose Diagram of Annual Average Wind Magnitudes for the Millsite Weather Station 
Data, 1982 through I989 
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Table B-I. Upper and Lower Monrezuma Canyon 1982 Investigation Data 

Sample 
Locationa 

s1 

s2 

s3 

s4 

s5 

S6 

s7 

S8 

AS 
(PPm) 

5 

7 

4 

6 

5 

7 

4 

5 

5 

4 

4 

5 

5 

3 

3 

3 

6 

3 

4 

5 

4 

6 

Mo 
( P P d  

4 

2 

2 

10 

4 

4 

2 

4 

4 

4 

4 

6 

4 

2 

2 

2 

2 

2 

2 

2 

2 

2 

- Se 
(PPm) 

<5  

<5 

<5 

<5 

<5 

<5 

< 5  

<5 

<5 

<5 

<5 

<5 

<5 

<5 

< 5  

< 5  

<5 

<5 

<5 

< 5  

<5 

< 5  

- U 
(ppm) 

1 1  

4 

9 

66 

9 

8 

1 1  

24 

15 

23 

6 

21 

12 

1 

1 

1 

4 

10 

2 

< 1  

< l  

< 1  

- V 
(ppm) 

100 

- 
a5 

95 

185 

75 

130 

115 

110 

155 

200 

65 

150 

95 

60 

60 

65 

65 

70 

50 

35 

25 

35 

Ra-226b 
(pCi/g) 

7.1 

5.5 

1 1 .o 

10.4 

6.1 

11.0 

6.2 

5.3 

24.6 

36.7 

1 1  .o 

9.1 

12.0 

1.2 

2.0 

1.9 

2.8 

NAC 

NA 

2.3 

NA 

1.9 

aThree individual samples were collected a t  each sample location. Sample S2 is 

h a - 2 2 6  activities were derived from gamma spectroscopy analysis of the 

CNA = Results not available. 

an exception where one composite sample was collected. 

individual soili samples. 
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T d l e  B-I. Upper and Lower Montezwna Canyon I982 Radiological 
Investigation Data (continued) 

I 

I 

I 

I 

s10 

I Sample 
Locationa 

'~ s9 

I 

~~ 

s11 

I 

I 

s12 

S13 

SI4 

S15 

As 
(ppm) 

3 

3' 

4 

4 

4 

6 

5 

5 

5 

3 

4 

5 

4 

3 

4 

5 

5 

7 

4 

4 

5 

Mo 
(PPml 

2 

2 

4 

7 

7 

4 

7 

4 

4 

4 

4 

7 

4 

4 

4 

7 

7 

7 

4 

4 

4 

Se 
(PPm) 

< 5  

e 5  

<5  

< 5  

e 5  

c 5  

e 5  

<5  

< 5  

< 5  

e 5  

< 5  

< 5  

<5 

< 5  

< 5  

<5 

<5 

<5 

<5 

< 5  

u 
(PPm) 

<1 

1 

< 1  

1 

<1 

1 

12 

17 

35 

12 

11 

23 

10 

15 

11 

14 

13 

15 

8 

8 

7 

V 
(ppml 

25 

30 

30 

85 

70 

65 

115 

150 

320 

125 

95 

190 

105 

95 

90 

115 

120 

175 

100 

95 

90 

- 

Ra-226b 
(pCilg) 

NA 

3.5 

1.9 

0.4 

NA 

1 .o 

10.9 

10.8 

54.3 

14.2' 

9.1 

25.1 

4.4 

4.9 

4.9 

4.6 

7.8 

2.5 

4.0 

4.1 

5.7 
aThree individual1 samples were collected at each sample location. Sample S2 is 
an exception where one composite sample was collected. 
bRa-226 activities were derived from gamma spectroscopy analysis of the 
individual soil samples. 
=NA = Results not available. 

September 1995 
Page B-7 

DOE-GJPO Appendix 0 
RllFS Work Plan DRAFT FINAL 



I 

I 

' 

1 
I 

I 
I 

Table B-2. Upper and Lower Montema Canyon - 1984 and 1987 
Radiological Investigation Data 

Location 
Number 

I 

1 

2 

I 3 

4 

5 

I 

6' 
~ 

7 "  

8' 

9 

I 

10' 

I 

I 

1 1  

Grid Coordinates 

Northing 

9424 

9542 

9642 

9764 

9964 

9 304 

9344 

9764 

9252 

9452 

949 1 

Easting 

25403 

25403 

25403 

25403 

25403 

25603 

25603 

25603 

25803. 

25803 

25803 

'OS 
DS 
ss 

DS 
DS 
ss 
DS 
ss 

DS 
ss 

DS 
OS 

DS 
ss 
DS 

DS 
DS 
ss 

DS 
ss 

DS 
IDS 
ss 
ss 
DS 

DS 
ss 

DS 
DS 
ss 
DS 

DS 
DS 
ss 
ss 
DS 

Ra-226 
Concentration 

(PCiM 

4.8 
4.1 
5.0 

16.2 
9.9 

19.0 
5.5 

13.0' 

5.4 
3.0 

5.7 
3.2 

5.9 
5.0 
4.2 

4.6 
5.2 
6 .O 

1.7 
2.0 

a 4.3 
11 1.4 
34.0 
23 .O 

3.5 

4.0 
3.0 

10.9 
11.3 
2.0 
4.4 

56.4 
15.3 
69.0 
17.0 
11.2 

Depth 
(inches) 

00 
06 

00-06 

00 
06 

00-06 
12 

06-12 

00 
00-06 

00 
06 

00 
0 0 9 6  

06 

00 
06 

00-06 

00 
00-06 

00 
06 

00-06 
06-1 2 

12 

00' 
00-06 

00 
00 

00-06 
06 

00 
06 

00-06 
06-1 2 

12 

Comments 

'Measurement Type: DS = Delta Scintillometer 
SS = Soil Sample by Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'1 984 Sample Location 
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T d l e  B-2. Upper and Lower Monrezuma Canyon - I984 and I987 Radiological 
Investigation Data (continued) 

'Location 
Number 

12 

13 

14 

15 

16' 

17 

18 

19' 

20 

Grid C 

Northing 

9764 

9529 

9639 

9839 

9444 

9489 

943 1 

9520 

9620 

wdinates 

Easting 

25803 

26203 

26203 

26203 

26383 

26403 

26603 

26603 

26603 

Measurement 
Typea 

DS 
DS 
ss 

DS 
D S  
ss 

DS 
DS 
ss 

D S  
DS 

DS 
TC 
ss 
DS 
TC 
ss 
DS 
TC 
J C  
T C  

DS 
DS 
ss 
DS 
ss 
DS 
ss 

DS 

IDS 
.DS 

DS 
'DS 
ss 

DS 
D S  
ss 

Ra-226 
Concentration 

(DCild 

5.0 
1.9 
6.0 

3.0 
2.9 
3 -0 

4.7 
5.0 
4.0 

5.1 
5.0 

11.2 
7.1 
13.0 
17.9 
9.2 
4.8 
19.0 
1l1.8 
2.9 
3 -0 

63.6 
22.5 
131.0 
8.4 
42 .O 
6.7 
6.0 

2.8 
-2.7 
2.0 

9.3 
5.5 
10.0 

9 .o 
2.3 
2.0 

Depth 
(inches) 

00 
06 

00-06 

00 
06 

00-06 

00 
06 

00-06 

00 
06 

00 
00 

00-06 
06 
06 
12 

06-1 2 
12 
18 
22 

00 
06 

00-06 
12 

06-12 
18 

12-18 

00 
06 

00-06 

00 
06 

00-06 

00 
00 

00-06 

Comments 

'Measurement T w e :  DS = Delta Scintillometer 
SS = Soil Sample by Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'1984 Sample Location 
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Location 
Number - 

21 

22 

23' 

24 

25 

26 

27' 

28' 

29 

30 

Table B-2. Upper and Lower Montezwna Canyon - 1984 and I987 Radiological 
Investigation Dam (continued) 

Grid Coordinates 

Northing - 
9720 

9494 

951 4 

9232 

9391 

9591 

9264 

9294 

9162 

9262 

Easting 

26603 

26793 

26803 

27003 

27003 

27003 

27203 

27203 

27403 

27403 

Measuremeni 
Typea 

IDS 
ss 

IDS 
IDS 
ss 

DS 
ss 
DS 
DS 
ss 

DS 
DS 
ss 

IDS 
ss 
DS 
ss 
DS 

DS 
ss 

DS 
ss 
ss 

DS 
DS 
ss 
DS 
ss 
DS 

DS 
ss 

DS 
DS 
ss 
ss 
DS 

Ra-226 
Concentration 

'(Dci/Q) 

3.5 
2 -0 

7.4 
7.6 
12.0 

22.6 
25.0 
62.5 

103.0 
7.1 

2.6 
3.8 
1 .o 

4.8 
3.0 
6.0 
2.0 
4.5 

3.6 
4.0 

0.3 
3 .O 
6.0 

28.0 
33.3 
40.0 
9.4 

67.0 
8.5 

3.1 
1 .o 

14.8 
18.8 
19.0 
28.0 
4.1 

"Measurement Type: DS = Delta Scintillometer 
SS = Soil Sample lby Laboratory Analysls 
TC = Total Count Borehole (deconvolved) 

'1 984 Sample Location 

Depth 
finches) 

oc 
00-0€ 

oc 
OE 

00-0e 

oa 
00-06 

06 
12 

06-12 

00 
06 

00-06 

00 
00-06 

06 
06-12 

12 

00 
00-06 

00 
00-06 
064 2 

00 
06 

00-06 
12 

06-1 2 
18 

00 
00-06 

00 
06 

00-06 
06-1 2 

12 

- 

Comments 

Creek Bed 

September 1995 
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Table B-2. Upper and Lower Montezuma Canyon - 1984 and 1987 Radiological 
Invesrigm-on Data (continued) 

Location 
Number 

31 

32 

33 

34 

35' 

36' 

37' 

38 

39 

40 

Grid C 

Northing - 
9330 

9430 

9264 

941 4 

921 6 

9254 

9264 

9274 

9229 

8975 

rdinates 

Easting 

27403 

27403 

27783 

27783 

27795 

27795 

27795 

22795 

27803 

28203 

Measurement 
Tvpea 

~ 

DS 
ss 
DS 
ss 
DS 

DS 
SS 

DS 
DS 
ss 
ss 
DS 

DS 

DS 
DS 
ss 
ss 

DS 
ss 
DS 
ss 

DS 
DS 
ss 
IDS 
ss 

DS 
DS 
ss 
DS 
ss 
ss 
DS 
ss 
DS 

DS 
ss 

DS 

Ra-226 
Concentration 

(pci/ql 

7.3 
5.0 
9.4 
8.0 
6.3 

5.2 
2.0 

94.3 
71.8 

139.0 
109.0 
33.1 

2.9 

2.4 
3 .O 
1.6 
1.5 

2.3 
1.7 
2.8 
1.1 

14.0 
4.7 

41.5 
5.5 
4.8 

21.11 
14.3 
5.9 

33.5 
5.4 
8.8 

90.8 
89.3 

190.9 

3.4 
2.0 

4.6 

'Measurement Type: DS = Delta Scintillometer 
SS = Soil Sample by Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'I 984 Sample 'Location 

Depth 
(inches) 

00 
00-06 

06 
06-12 

12 

00 
00-06 

00 
06 

00-06 
06-1 2 

12 

00 

00 

06 
00-06 
06-1 2 

00 
00-06 

06 
06-1 2 

00 
06 

00-06 
72 

12-18 

00 
06 

00-06 
12 

06-1 2 
12-18 

18 

24 
18-24 

00 
00-06 

00 

Comments 

Creek Bed, 
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Tab2e B-2. Upper und Lower Montezwna Canyon - I984 and I987 Radiological 
Investigation Data (continued) 

Location 
Number 

41 

42 

43 

44 

45' 

46 

47' 

48 

Grid 0 

Northing 

9060 

9094 

9120 

9220 

89811 

9050 

9064 

9077 

rdinates 

Easting 

28203 

28203 

28203 

28203 

28323 

28323 

28323 

28323 

Measurement 
Typea 

DS 
DS 
DS 
ss 
DS 
ss 

DS 
ss 
DS 
ss 
DS 

DS 

IDS 

DS 
DS 
ss 
DS 
ss 
ss 

DS 
DS 
ss 
DS 
ss 
ss 

DS 
DS 
ss 
ss 

DS 
ss 
DS 
ss 
DS 
DS 
ss 
DS 
ss 

Ra-226 
Concentration 

(pCi/q) 

'Measurement Type: DS = Delta Scintillometer 
SS = Soil Sample by Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'1 984 Sample Location 

44.6 
48.7 

123.6 
21 .o 
41.4 

130.0 

83.4 
98.0 

131.5 
139.0 
80.9 

5.6 

2.6 

2.5 
3.1 
1.8 
3 .O 
1.9 
1.7 

3.1 
5.7 
2.5 
5.7 
4.9 
5.8 

3.8 
1.6 
4.0 
2.7 

39.3 
50.1 
45.9 
52.4 
39.8 
41.5 
52.4 
46.5 
42.0 

Depth 
(inches) 

. 00 
00 
06 

00-06 
12 

06-12 

00 
00-06 

06 
06-1 2 

12 

00 

00 

00 
06 

00-06 
12 

06-12 
12-1 8 

00 
06 

00-06 
12 

06-1 2 
12-18 

00 
06 

00-06 
06-1 2 

00 
00-06 

06 
06-1 2 

12 
18 

12-18 
24 

18-24 

Comments 

Creek Bed 

Creek Bed 
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Table R-2. Upper (Md Lower Montema Canyon - 1984 and 1987 Radiological 
Investigation Data (continued) 

Location 
Number 

49.. 

50 

51 

52 

53 

54 

55 

56' 

57 

58 

Grid Coordinates 

Northing 

9107 

8841 

8886 

8986 

8931 

8962 

8991 

8254 

8598 

8648 

Easting 

, 28323 

28603 

28603 

28603 

29003 

29003 

29003 

29343 

29403 

29403 

Measurement 
TYPea 

DS 
DS 
ss 
ss 
DS 
DS 
ss 
ss 

DS 

DS 
ss 
DS 
ss 
DS 

IDS 
DS 
ss 

DS 

DS 
DS 
ss 
ss 
DS 

DS 

'DS 
ss 
DS 
ss 

DS 

DS 
DS 
ss 
DS 

' ss 
DS 
ss 

'Measurement Type: DS = Delta Scintillometer 
SS = Soil Sample by Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'1 984 Sample Location 

Ra-226 
Concentration 

(pcila) 

40.5 
22.2 
63.3 
42.2 
16.0 
16.3 
12.0 
10.9 

4.6 

17.2 
11.0 
29.0 
32.0 
4.7 

5.6 
3.9 
3 .O 

3.9 

22.3 
42.8 
4.0 
17.0 
75.8 

1.4 

2.4 
3.0 
0.3 
11.5 

5.1 

1611.5 
242.8 
130.0 
256.0 
182.0 
59.8 
322.0 

Depth 
(inches) 

00 
06 

00-06 
06-1 2 

12 
18 

12-1 8 
18-24 

00 

00 
00-06 

06 
06-12 

12 

00 
06 

00-06 

00 

00 
06 

00-06 
06-1 2 

12 

00 

00 
00-06 

06 
06-1 2 

00 

00 
06 

00-06 
12 

06-12 
18 

12-18 

Comments 
~~ 

Creek Bed 
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Table B-2. Upper and Lower Montauma Canyon - 1984 and 1987 Radiological 
Investigm*on Data (continued) 

Location 
Number 

59 

60 

61 

62 

63' 

64' 

65 

Grid Coordinates 

Northing 

8683 

8733 

8652 

8662 

8679 

8707 

8694 

Easting 

29403 

29403 

29435 

29435 

29435 

29435 

30073 

Measurement 
Typea 

~ 

DS 
DS 
ss 
ss 
DS 

DS 

DS 
ss 
DS 
ss 
DS 
DS 
ss 
ss 
DS 

DS 
DS 
ss 
ss 
DS 
ss 

DS 
ss 
DS 
DS 
ss 
DS 
ss 
ss 
DS 
5s 

DS 
DS 
DS 
DS 
ss 
ss 
ss 

DS 
DS 
ss 

"Measurement Type: DS = Delta Scintillometer 
SS = Soil Sample by Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'1984 Sample Location 

Ra-226 
Concentration 

b c i l d  

169.1 
162.0 
184.0 
21 3.0 
55.6 

3.7 

54.1 
107.3 
26.9 
42.8 
18.2 
11.1 
27.5 
11.1 
7.7 

5.2 
6.0 
5.8 
4.8 
7.4 
4.9 

11 3.0 
249.3 

39.0 
32.7 
62.8 
38.7 
21.8 
28.0 
28.4 
32.0 

0.3 
1.7 
0.3 
1.6 
1.2 
1.2 
1.9 

1.7 
1.6 
1.9 

Depth 
(inches) 

00 
06 

00-06 
06-1 2 

12 

00 

00 

00-06 
. 06 
06-12 

12 
18 

12-18 
18-24 

24 

00 
06 

00-06 
06-12 

12 
12-18 

00 
00-06 

06 
12 

06-1 2 
18 

12-1 8 
18-24 

24 
24-30 

00 
00 

06 
06 

00-06 
06-1 2 
12-18 

00 
06 

00-06 

Comments 

Creek #Bed 
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Table B-2. Upper and Lower Moruezuma Canyon - I984 and I987 Radiological 
Investigation DQta (conn'nued) 

Location 
Number - 

66 

67' 

68' 

69' 

70' 

71 

72' 

73' 

Grid Coordinates 
~~ ~ 

Northing 

8403 

841 4 

842 1 

8234 

8085 

8090 

8145 

7984 

Eastina 

30173 

30173 

301 73 

30233 

31258 

31258 

31 258 

321 23 

Measurement 
M e a  

DS 
DS 
ss 
DS 
ss 
DS 
ss 

0s 
ss 
DS 
DS 
ss 

DS 
ss 
DS 
ss 
'DS . 
DS 
ss 

'DS 
DS 
ss 

DS 
DS 
ss 
ss 
DS 

DS 
ss 
DS 
ss 

DS 
DS 
ss 
ss 

DS 
DS 
ss 

'Measurement +we: DS = Delta Scintillometer 
SS = Soil Sample by Laboratory Analysis 
T C  = Total Count Borehole (deconvoived) 

'1 984 Sample Location 

Ra-226 
Concentration 

(Pcilll) 

18.6 
15.2 
91.3 

3.7 
33.1 
4.2 

10.1 

5.4 
7.2 
5.1 
4.0 
3.5 

10.2 
12.6 
1'0.2 
13.8 
11.7 
17.6 
10.4 

1 .o 
1 .o 
0.7 

6.1 
5.0 
9.2 
4.2 
5.9 

29.8 
63.7 
2.7 
9.8 

0.4 
1 .o 
1'.2 
0.7 

1 .o 
1 .o 
1 .o 

Depth 
(inches) 

00 
06 

00-06 
12 

06-12 
18 

12-18 

00 
00-06 

06 
12 

06-1 2 

00 
00-06 

06 
06-1 2 

12 
18 

12-18 

00 
06 

06-1 2 

00 
06 

00-06 
06-12 

1' 2 

00 
00-06 

06 
06-12 

00 

00-06 
06-1 2 

06 

00 
06 

00-06 

Comments 

Creek Bed 

Creek 'Bedl 
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Table B-2. Upper and Laver Mom- Canyon - 1984 and I987 Radiological 
Investigation Data (conn'nued) 

Location 
Number 

74' 

75 

76' 

77 

78' 

79' 

80' 

Grid Coordinates 

Northing1 

7856 

7874 

7882 

7794 

7817 

7777 

7760 

Easting 

32173 

32173 

32173 

32203 

33569 

33576 

33578 

Measurement 
Type3 

DS 
DS 
ss 
DS 
ss 
DS 
ss 

DS 
ss 
DS 
DS 
ss 
ss 
ss 

DS 
DS 
ss 
OS 
ss 
ss 

'DS 
DS 
ss 

DS 
DS 
ss 

DS 
DS 
ss 
s s. 

DS 
DS 
ss 
ss 
DS 
DS 
ss 

"Measurement Type: DS = Delta Scintillometer 
SS = Soil Sample by Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'1 984 Sample Location 

Ra-226 
Concentration 

f pCi/q 1 

5.4 
7.0 
5.3 
7 .O 
5.3 
9.9 
7 .0 

3.5 
4.8 
6.2 
4.0 
7.6 
6.4 

11.7 

26.7 
9.4 

51 .O 
3.2 

11.9 
4.3 

1.1 
1.7 
1.2 

1 .o 
1 .o 
0.9 

7.6 
1.5 
5.2 
1 .a 

2.0 
4.0 
1.2 
3.1 
6.6 

10.0 
3 .S' 

Depth 
(inches) 

00 
06 

00-06 
12 

06-1 2 
18 

12-1 8 

00 
00-06 

06 
12 

06-1 2 
12-18 
18-24 

00 
06 

00-06 
12 

06-1 2 
12-18 

00 
06 

00-06 

00 
06 

00-06 

00 

00-06 
06. 

06-1 2 

00 
06 

00-06 
06-1 2 

12 
18 

12-18 

Creek Bed 

Creek Bed 
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Table B-2. Upper and Lower Monrezwna Canyon - 1984 and 1987 Radiological 
Investigation Data (continued) 

!Location 
'Number 

81' 

82. 

83 

84' 

85 

86' 

87 

88 

Grid Coordinates 

Morthina, 

7745 

7735 

7679 

7702 

773 1 

7737 

7759 

7814 

Easting 

3.3580 

33582 

34713 

34713 

347 1'3 

34713 

3471 3 

35073 

Measurement 
TYP+ 

DS 
ss 
DS 
ss 

DS 
DS 
ss 
ss 
ss 

DS 
DS 
ss 
ss 

DS 
DS 
ss 
DS 
ss 
ss 

OS 
ss 
DS 
ss 
DS 
ss 

DS 
DS 
ss 
DS 
ss 
ss 

DS 
DS 
ss 
ss 

DS 
ss 

'Measurement Type: DS = Delta Scintillometer 
SS = Soil Sample by Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'1984 Sample Location 

Ra-226 
Concentration 

(DCi/a) 

0.9 
0.8 
1.4 
1.1 

3.2 
1.8 
1.1 
0.8 
0.8 

7.5 
1.8 
0.7 
0.8 

2.3 
3 .O 
1.2 
2.4 
1.1 
1 .o 

2.6 
2.2 
4.5 
4.3 
6.4 
7.6 

82.3 
29.1 

111.6 
6.6 

17.5 
4.7 

1.5 
1 .o 
1.9 
1.1 

1.9 
110 

Depth 
(inches) 

00 
00-06 

06 
06-1 2 

00 
06 

00-06 
06-1 2 
12-18 

00 
06 

00-06 
06-1 2 

00 
06 

00-06 
12 

06-12 
12-18 

00 
00-06 

06 
06-1 2 

12 
12-1 8 

00 
06 

00-06 
12 

06-1 2 
12-18 

00 
06 

06- 1 6 
16-12 

00 
00-06 

Comments 

Creek Bed 
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Table B-2. Upper and Lower Montema Canyon - 1984 and 1987 Radiological 
Investigation Data (conn'nued) 

Location 
#Number 

89 . 

90 

91 

92' 

93' 

94' 

95' 

~~ 

Grid Coordinates 

Northhg 

761 4 

7232 

7244 

7249 

7259 

7269 

6323 

Easting 

351 63 

35414 

35428 

35433 

35444 

35445 

36278 

Measurement 
Typea 

DS 
DS 
ss 
DS 
ss 
DS 
ss 

DS 
ss 
DS 
ss 

DS 
DS 
ss 
DS 
ss 
DS 
ss 

DS 
ss 
DS 
DS 
ss 

DS 
ss 
DS 
DS 
ss 
ss 
DS 
ss 

DS 
ss 
DS 
ss 

DS 
ss 
DS 

'Measurement Type: DS = Delta Scintillometer 
SS = Sod Sample by Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'1 984 Sample Location 

b-226 
Concentration 

(Pci/q) 

28.2 
53.9 
12.0 
70.6 
25.0 

152.1 
31 .O 

1.7 
1.6 
1.7 
1.3 

33.7 
88.1 
38.8 
10.9 

165.1 
5.2 
6.1 

5.1 
4.4 
4.4 
3.1 
7.0 

13.5 
11.1 
55.5 

100.8 
28.7 
54.7 

200.2 
208.3 

1.7 
1.2 
0.6 
1.1 

1 .1  
1.7 
1 .l 
1 .o 

Depth 
(inches) 

00 
06 

00-06 
12 

06-1 2 
18 

12-18 

00 
00-06 

06 
06-1 2 

00 
06 

00-06 
12 

06-1 2 
18 

12-18 

00 
00-06 

06 
12 

06-1 2 

00 
00-06 

06 
12 

06-1 2 
12-1 8 

18 
18-24 

00 
00-06 

06 
06-1 2 

00 
06 

00-06 
06-1 2 

Comments 

Abandoned' 
Cabin Area 

Creek Bed 
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Table B-2. Upper and Lower Momezwna Canyon - 1984 and 1987Radiological 
Investigation Data (continued) 

Measurement 
TYP@ 

DS 
OS 
ss 
ss 

DS 
DS 
ss 
ss 
os I 

OS 
DS 
ss 
ss 

DS 
SS 

Number 
1 1Ra-226 

Concentration 
(pCil0)  

4.0 
2.3 
1.9 
3.3 

35.3 
53.5 
37.0 
63 .O 
28.2 

2.1 
2.8 
a .4 
1.3 

1.5 
1 .o 

I 
97 

99 

I '  

I 
I 

98' 

3 63 29 

I 

1 '  

6359 

6054 

6369 

6254 

36333 

36344 

36443 

'Measurement Type: DS = Delta Scintillometer 
SS = Soil Sample b y  Laboratory Analysis 
TC = Total Count Borehole (deconvolved) 

'1 984 Sample Location 

Depth 

00 
06 

00-06 
06-1 2 

00 
06 

00-06 
06-1 2 

12 

00 
06 

00-06 
06-12 

00 
00-06 

Comments 

Creek Bed 

Vega Creek 
Confluence 
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Location 
Number 

1 

2 

3 

5 

6 
1' 

7' 

8" 

9 

10' 

11  

12 

13 

184 

16' 

17' 

18 

19 

20' 

2 11 

22' 

23' 

Table B-3. Upper and Lower Moruezwna Canyon - I984 and I987 
Analytical Investigarion Data 

~ 

Grid Coordinates 

#Northing 

9424 

9542 

9642 

9964 

9304 

9344 

9764 

9252 

9452 

949 1 

9764 

9529 

9639 

9444 

9489 

943 1 

9520 

9620 

9720 

9494 

9514 

1984 Sample Locations 

Easting 

25403 

25403 

25403 

25403 

25603 

25603 

25603 

25803 

25803 

25803 

25803 

26203 

26203 

26383 

26403 

26603 

26603 

26603 

26603 

26793 

26803 

Soil 
Sample 

0-6 

0-6 
6-1 2 

0-6 

0-6 

0-6 

0- 6 

0-6 
6-1 2 

0- 6 

0-6 

0-6 
6-12 

0- 6 

0-6 

0-6 

0-6 
6-1 2 

0-6 
6-12 
12-18 

0-6 

0- 6 

0-6 

0- 6 

0-6 

0-6 
6-1 2 

Ra-226 
(pCi/g) 

5 

19 
13 

3 

45 

6 

2 

34 
23 

3 

2 

69 
17 

6 

3 

4 

13 
19 

131 
42 
6 

2 

10 

2 

2 

12 

25 
103 

Concentration 

Thorium 
(ppm) 

<3 

<3 
<2 

8 

<4 

C0.3 

co.1 

<o.o 
<o.o 

<2 

c0.2 

<4 
7 

8 

4 

9 

C0.4 
co.5 

C5.8 
c1.1 
co.0 

c 2  

7 

C0.3 

8 

C0.8 

<1.5 
c3.9 

Potassium 
(%I 
1.4 

11.8 
2.0 

2.1 

2.1 

26.8 

27.6 

21.8 
23.4 

1.8 

27.6 

1.2 
1.6 

2.5 

1.6 

1 .a 

26.0 
22.6 

<8.4 
17.6 
26.0 

1 .o 

1.4 

26.8 

1.8 

C0.8 

2.5 
c 5.9 
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Location 
Number 

24 

25 

26 

27" 

28 

29 

30 

31 

32 

33 

35' 

36' 

37' 

38' 

39 

41 

42 

45 

Table B-3. Upper and Lower Momezuma anyon - 1984 arui 1987 
Analytical Investigation Data (continued) 

Grid' Coordinates 

Northing 

9232 

939 1 

9591) 

9264 

9294 

91 62 

9262 

9330 

9430 

9264 

921 6 

9254 

9264 

9274 

9229 

9060 

9094 

898 1 

1984 Sample ILocations a 

27003 

27003 

27003 

27203 

27203 

27403 

27403 

27403 

27403 

27783 

27795 

27795 

27795 

27795 

27803 

28203 

28203 

28323 

Soil 
Sample - 
0-6 

0- 6 
6-12 

0- 6 

0-6 
12-18 

0-6 
6-12 

0-6 

0- 6 
6-1 2 

0-6 
6-1 2 

0-6 

0-6 
6-1 2 

0-6 
6-1 2 

. 0-6 
6-1 2 

0-6 
12-18 

0-6 
6-1 2 
12-18 
18-24 

0-6 

0-6 
6-12 

0- 6 
6-1 2 

0-6 
6-112 
12-1 8 

Ra-226 
(pCilg) 

1 

3 
2 

4 

3 
6 

40 
67 

1 

19 
28 

5 
8 

2 

139 
109 

11.6 
1.5 

1.7 
1 .l 

41.5 
4.8 

5.9 
5.4 
8.8 
89.3 

2 

21 
130 

98 
139 

1.8 
1.9 
11.7 

Concentration' 

Thorium 
(PPml 

c2 

8 
9 

8 

<0.4 
co.1 

<2.0 
<2.4 

5 

<3 
<3 

7 
2 

12 

4 
6 

co.1 
c0.2 

0.7 
0.9 

C0.7 
0.6 

<0.2 
0.9 
1.2 
c 1.3 

180 

4 
5 

7 
4 

0.8 
0.9 

Potassium 
(%I 

1.7 

2.3 
2.3 

1.7 

C0.8 
CO.0 

2.5 
15.1 

2.1 

1.3 
1.4 

2.1 
1.9 

2.6 

0.8 
1.2 

20 .o 
19.1 

19.6 
10.4 

11.3 
17.1 

14.3 
13.4 
16.2 
< 2.2 

1.5 

1.4 
1.6 

1.6 
1.4 

117.6 
19.9 
17.3 
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Location 
Number 

46=" 

47 9 

48' 

49 ' 

51 

52 

54 

56' 

58 

59 

61 ' 

63' 

65 ' 

66' 

T&le B-3. Upper and Lower Montewma Canyon - I984 and I987 
Analytical Investigation Data (continued) 

Grid Coordinates 

INorthing 

9050 

9064 

9077 

9107 

8886 

8986 

8962 

8254 

8648 

8683 

8652 

8679 

8694 

8403 

a " 1984 Sample Locations 

Easting 

28323 

28323 

28323 

28323 

28603 

28603 

29003 

29343 

29403 

29403 

29435 

29435 

30073 

30173 

Soil 
Sample 

0-6 
6-1 2 
12-1 8 

0-6 
6-1 2 

0-6 
6-12 
12-18 
18-24 

0-6 
6-1 2 
12-18 
18-24 

0-6 
6-12 

0-6 

0-6 
6-1 2 

0-6 
6-1 2 

0-6 
6-1 2 
12-18 

0- 6 
6-1 2 

0- 6 
6-1 2 
12-1 8 
18-24 

0- 6 
6-1 2 
12-18 
18-24 
24-30 

0-6 

0-6 
6-1 2 
12-1 8 

Ra-226 
(pCi/gl 

2.5 
4.9 
5.8 

4 .O 
2.7 

50.1 
52.4 
52.4 
42 

63.3 
42.2 
12 

10.9 

ill 
32 

3 

4 
17 

3 .O 
1.5 

130 
182 
322 

184 
21 3 

107.3 
42.8 
27.5 
11.1 

249.3 
62.8 
21.8 
28.0 
32.0 

1.9 

91.3 
33.1 
10.1 

Concentration 

Thorium 
(ppm) 

0.9 
0.9 
0.9 

0.6 
1.1 

<0.9 
c0.9 
C0.8 
C0.8 

c1.1 
c0.9 
0.6 
0.9 

7 
<8 

10 

10 
6 

0.9 
0.8 

2 
5 
1 

2 
3 

<1.9 
0.7 
<0.4 
c0.2 

C 2.8 
c1.0 
c0.3 
CQ.4 
1.7 

0.8 

C1.3 
<0.5 
C0.3 

Potassium 
(%I ' 

S 6.9 
17.0 
21.8 

16.9 
20.4 

13.6 
15.0 
17.9 
16.2 

17.5 
11.4 
17.8 
15.6 

1.8 
115 

3.1 

2.0 
1.4 

13.18 
185.3 

1.2 
0.8 
1.4 

1'. 1' 
1.4 

8.1 
14.6 
14.0 
17.3 

c8.2 
14.5 
14.5 
9.6 
15.0 

13.3 

C1.7 
1 1.4 
15.2 
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Location 
Number 

674' 

68' 

69 ' 

70 ' 

71' 

72' 

73 * 

74' 

75' 

76 

77 

78' 

79" 

80 

81' 

82 

83' 

Table B-3. Upper and Lower Montezwna Canyon - 1984 and 1987 
Analytical Investigation Data (continued) 

Grid 'Coordinates 

Northing 

841 4 

842 1 

8234 

8085 

8090 

8145 

7984 

7856 

7874 

7882 

7794 

7817 

7777 

7760 

7745 

7735 

7679 

e 1984 Sample Locations 

Easting 

30173 

30173 

30233 

31258 

31258 

31258 

321 23 

321 73 

32173 

321 73 

32203 

33569 

33576 

33578 

33580 

33582 

3471 3 

Soil 
Sample 

0-6 
6-1 2 

0-6 
6-1 2 
12-18 

6-1 2 

0- 6 
6-1 2 

0-6 
6-1 2 

0-6 
6-1 2 

0- 6 

0- 6 
6-12 
12-18 

0- 6 
6-1 2 
12-18 
18-24 

0-6 
6-12 
12-118 

0-6 

0-6 

0- 6 
6-12 

0-6 
6-1 2 
12-18 

0-6 
6-1 2 

0-6 
6-1 2 
6-1 2 

0-6 

Ra-226 
(pCi/g) 

7.2 
3.5 

12.6 
13.8 
10.4 

0.7 

9.2 
4.2 

63.7 
9.8 

11.2 
0.7 

1 .o 

5.3 
5.3 
7 .O 

4.8 
7.6 
6.4 
11.7 

51 .O 
11.9 
4.3 

11.2 

0.9 

5.2 
1.8 

1.2 
3.1 
3.9 

0.8 
1.1 

1.1 

0.8 
0.8 

1.9 

Concentration 

Thorium 
(ppm) 

1.1 
0.8 

0.9 
1 .o 
0.8 

e0.2 

1.2 
<0.2 

<1.1 
0.7 

0.2 
<0.2 

co.1 

0.7 
0.5 
11 .o 

0.3 
0.7 

<0.3 
0.6 

c0.8 
0.9 
1.4 

0.5 

c0.2 

1.7 
0.9 

0.7 
c0.2 
0.6 

c0.2 
1 .o 

1 .o 
0.7 
0.9 

0.8 

Potassium 
f %I 

13.9 
13.5 

14.1 
15.0 
19.3 

6.8 

16.2 
14.5 

17.9 
13.2 

9.4 
10.4 

8.0 

15.2 
15.4 
13.11 

14.8 
13.8 
16.6 
15.4 

12.0 
13.8 
14.5 

14.2 

7 .9 

13.5 
14.4 

16.7 
15.8 
16.0 

19.3 
16.4 

18.6 
7.9 
15.8 

a.4 
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Location 
Number 

84*5 

86' 

90' 

91 * 

92' 

93' 

94 

95' 

96' 

98' 

Table B-3. Upper and Lower Montewma Conyon - 1984 and I987 
Analytical Investigation Data (conrind) 

Grid Coordinates 
~ 

Northing 

7702 

773 1l 

7737 

7232 

7244 

7249 

7259 

7269 

6323 

6359 

6363 

1984 Sample Locations 

Easting 

3471 3 

347 1 3 

34713 

3541 4 

35428 

35433 

35444 

35455 

36278 

36329 

36344 

Soil 
Sample 

0-6 
6-1 2 
12-1 8 

0- 6 
6-1 2 
12-1 8 

0-6 
6-1 2 
12-1 8 

0- 6 
6-1 2 

0- 6 
6-1 2 
12-18 

0-6 
6-1'2 

0-6 
6-1 2 
12-18 

0-6 
6-12 

0- 6 
6-1 2 

0-6 
6-1 2 

0-6 
6-1 2 

Ra-226 
(pCilg1 

1.2 
1.1 
1 .o 

2.2 
4.3 
7.6 

111.6 
17.5 
4.7 

1.6 
1.3 

38.8 
1 65.1 
6.1 

4.4 
7 .O 

11.1 
28.7 
54.7 

1.2 
1'.1' 

1 .I 
1 .o 

1.9 
3.3 

1.4 
1.3 

Concentration 

Thorium 
(ppml 

0.9 
1'.3 
1.5 

0.9 
0.9 
0.7 

-20.9 
0.7 
<0.2 

1.5 
1.3 

<0.7 
<2.6 
0.4 

0.9 
0.9 

1.1 
<0.4 
1 .o 

0.7 
0.9 

0.6 
1.3 

1 .o 
1 .o 

0.7 
1 .o 

Potassium 
(%I 

16.0 
15.0 
14.8 

15.9 
13.8 
14.4 

C2.6 
13.3 
15.7 

14.9 
17.0 

1 1.5 
12.6 
15.4 

13.5 
13.0 

17.9 
1'7.3 

18.6 
16.0 

17.0 
15.9 
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Table B.4 . Metals Analytical Results Obtained from the I994 Confirmatory Soil Sampling 

Sample 'Locations 
Designation! Depth 
S94-015 .................. 0-6" 
S94416 .................. '0-6" 

............ 0-6' (D~p)  

................ 6-12" 

............... 12-18' 
ss94-001 ................. 0-6' 

................ 6-12" 
ss94-002 ................. 0-6' 

............ O-G'(Dap) 
ss94-003 ................. 0-6" 

................ 6-12" 

............... 12-18' 

............... 18-24' 

.......... 18-24" (Dup) 
ss94-004 ................. 0-6' 

................ 6-12" 

............... 12-18' 

............... 18-24' 
ss94-005 ................. 0-6- 

................ 6-12" 
SS94-006 ................. 0-6' 

................ 6-12" 

............... 12-18' 

............... 18-24' 

.......... 18-24' (Du~) 
ss94-007 ................. 0-6' 
ss94-008 .............. : ..  0-6" 

. ss94-009 ................. 08' 
................ 6-12" 
............... 12-18' 
............... 18-24' 

ss94-010 ................. 0-6" 
................. 6-12" 
............... 12-18' 
............... 18-24" 

SS94-011 . . . . . . . . . . . . . . . . .  0-6' 
............ 0-6" (DuP) 
. . . . . . . . . . . . . . . .  6-12" 
............... 12-18" 
. . . . . . . . . . . . . . .  1'8-24" 

SS94-012 ................. 0-6" 
................ 6-12' 
. .............. 12-18" 
............... 18-24" 

SS94-013 ................. 0-6" 
................ 6-12" 
............... 12-18' 
............... 18-24" 

SS94-014 . . . . . . . . . . . . . . . . .  0-6' 
Definitions of Qualifiers: 

Elemental Concentrations . ma/ka 
Ag Al As Ba Be Cd co Cr cu Fe Hg Mn Mo Ni Pb Sb Se Sn TI U V Zn 

1.5 B 12.2 74.2 50 0.20 u 8. 870 5.8 130 0.59 B 0.20 U 
0.20 u 
0.20 u 
0.29 6 
0.26 B 
020 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
020 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.29 6 
0.22 B 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
020 u 
0.20 u 
0.43 B 
0.20 u 
0.21 B 
0.28 B 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.22 B 
0.94 B 
0.20 u 
0.29 6 
0.41 6 
0.23 6 

12. 100 
10. 000 
6. 310 
8.390 
6. 380 
6. 770 
9. 440 
10. 200 
7. 790 
7. 370 
7. 210 
8. 010 
7. 740 
6. 310 
6.680 
5. 990 
6.190 
7. 320 
6. 800 
9.060 
8. 650 
8. 760 
8. 300 
9. 070 
8. 510 
8. 410 
7.840 
7. 770 
8. 700 
7. 060 
8. 730 
5. 520 
6. 700 
8. 460 
7. 350 
8.370 
7. 470 
7. 220 
7. 990 
8. 770 
9. 700 
9.910 
8. 550 
9. 270 
8. 190 
8.500 
9. 900 

9.0 s 
6.7 
7.2 
6.7 

5.3 + 
7.0 
5.8 
3.0 + 
4.4 s 
8.3 
6.7 

5.4 s 
5.7 s 
8.1 
5.8 
10.4 

19.7 + 
10.3 
6.2 

3.0 B. s 
4.6 
4.3 
4.4 
4.3 
4.3 
5.6 

11.4+ 
16.2 + 
12.0 + 
8.8 + 
8.3 

4.9 s 
5.3 
5.8 
8.2 
6.8 
11.5 
8.8 
13.7 

11.1 + 
11.4 
9.4 s 
18.4 

12.7 S 
16.5 + 
29.9 

34.2 s 

184 
173 
200 
1 89 
158 
430 
139 
144 
165 
184 
155 
148 
149 
167 
147 
206 
245 
173 
141 
1411 
140 
136 
136 
136 
1 47 
139 
231 
252 
203 
178 
148 
125 
172 
173 
204 
1178 
21 9 
156 
157 
1 75 
209 
197 
3611 
260 
374 
352 
233 

0.58 B 
0.50 B 
0.36 6 
0.45 6 

0.44 B 
0.47 6 
0.68 B 
0.67 8 
0.50 6 
0.51 B 
0.48 6 
0.51 B 
0.50 B 
0.51 6 
0.52 6 
0.38 B 
0.40 6 
0.53 B 
0.43 6 
0.61 B 
0.65 6 
0.65 6 
0.63 B 
0.66 6 
0.66 6 
0.56 B 
0.50 6 

0.52 B 
0.50 6 

0.39 B 
0.47 6 
0.39 6 

0.46 6 
0.52 6 
0.48 B 
0476 
0.52 6 
0.51 8 
0.48 B 
0.39 B 
0.45 6 
0.46 B 
0.42 B 
0.45 B 
0.50 B 
0.53 6 
0.57 B 

0.21 B 
0.27 B 
0.35 B 
0.35 B 
0.29 6 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.22 B 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.43 B 
0.25 B 
0.49 B 
0.24 6 

0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0 78 6 
0.78 6 
0 3 2 6  
0.20 u 
0 20 u 
0.20 u 
0.20 u 
0 20 u 
0.20 u 
020u 
0 28 B 
0.20 u 
0.20 u 
0.28 B 
0.33 6 
0.49 6 

1.2 
0.45 6 

1.2 
1.3 

0.66 B 

5.3 B 
6.9 6 

6.9 B 
6.0 6 
6.9 6 
5.8 B 
4.0 6 
5.1 6 
5.0 6 
6.0 6 
5.1 B 
4.4 B 
4.7 B 
5.1 B 
5.2 B 
5.3 B 
6 6 6  
9.5 B 
5.9 B 
4.4 B 
5.7 B 
54 B 

4.0 B 
4 8 8  
5 4 8  
4.6 B 
9 6 6  
11.4 
6 4 8  
5.1 B 

4 6 8  
4 6 8  
5 0 6  
54 6 
5 0 6  
5 6 6  
6 5 6  
5 5 s  
5 1  6 
6 4 6  
7.3 B 
8.0 6 
13 6 
7.1 6 

14.1 
15 5 
8.2 B 

4.7 IB 

6.9 
9.8 
8.0 
5.2 
7.0 
5.2 
5.7 
7.9 
7.8 
6.0 
5.7 
5.5 
6.1 
5.6 
5.1 
5.4 
4.6 
5.0 
6.0 
4.8 
7.3 
6.3 
6.6 
6.6 
7.4 
7.2 
6.3 
7.7 
8.5 
7.7 
5.9 
6.4 
4.5 
5.4 
7.0 
5.9 
6.3 
6.5 
5.5 
6.3 
7.0 
7.9 
8.0 
8.2 
8.4 
7.9 
8.9 
9.8 

15.2 
. 

10.900 
55.0 
51.3 
116 
106 
55.8 
22.0 
20.2 
19.9 
76.6 
36.5 
45.8 
21.8 
23.3 
71.2 
30.9 
238 
337 
83.8 
12.2 
16.9 
18.4 
13.8 
13.0 
13.9 
13.7 
12.6 
137 
155 
49.1 
41 . 0 
23.6 
23.6 
28.7 
34.1 
46.6 
18.8 
80.6 
27.1 
17.4 
92 
180 
168 
623 
193 
698 
634 
218 

14. 600 
13. 200 
10.400 
11. 600 
10. 100 
10. 400 
11. 000 
11. 600 
10. 900 
11. 700 
11. 600 
11. 900 
11. 600 
9. 710 
10. 800 
10.800 
13. 100 
1 1. 000 
12.300 
12. 100 
11. 600 
11. 600 
11. 400 
12. 000 
10. 100 
11.400 
8. 190 
8. 550 
1 1. 300 
12.100 
10. 800 
8. 850 
10.800 
11. 400 
12. 000 
11.900 
12. loo 
12. 000 
13. 700 
15. 000 
15.500 
'i2. 300 
11. 400 
12. 000 
10. 900 
13. 400 
14. 800 

0.03 0 

0.02 B 
0.02 B 
0.02 u 
0.02 B 
0.03 6 
0.02 B 
0.03 B 

0.03 6 
0.03 B 
0.03 6 
0.03 6 
0.02 B 
0.02 B 

0.03 6 
0.03 B 
0.02 B 
0.02 B 
0.03 B 
0.02 B 
0.02 u 
0.03 B 
0.03 6 
0.03 B 
0.03 6 

0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0 02 u 
0.02 u 
0.02 u 
0.02 u 
0 02 u 
0.02 u 
0 02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 B 
0.03 B 
0.02 B 

335 
390 
357 
279 
236 
356 
358 
421 
431 
353 
336 
31 5 
224 
222 
347 
400 
441 
65 1 
39 1 
346 
374 
372 
375 
377 
386 
430 
422 
353 
337 
359 
337 
383 
164 
222 
167 
327 
359 
373 
412 
46 1 
392 
422 
360 
439 
366 
508 
418 
246 

1.7 6 
1.6 B 
1.5 B 
1.8 6 
1.7 B 
1.5 B 

0.87 B 
0.89 B 
1.6 B 
1.9 B 
2.1 B 
2.4 6 
2.3 6 

1.58 
2.3 6 
3.5 B 
6.5 6 
1.9 B 
1.8 B 

0.95 B 
0.95 6 

0.89 B 
0.80 6 

0.90 B 
0.73 6 
0.94 B 
2.5 6 
2.7 6 

2.1 B 
1.9 B 
1.3 6 
1.1 B 
1.4 6 
1.5 B 
1.9 B 
2.3 B 
2.5 B 
3.7 B 
4.6 6 
2.0 B 
1.9 B 
2.0 B 
2.9 6 
2.8 6 
4.3 B 
9.7 B 
11.1 

11.7 
12.4 
12.4 
9.7 

12.3 
10.1 
11.4 
12.6 
13.5 
12.2 
10.7 
12 

11.3 
10.2 
9.7 
10 
11 

10.7 
10.9 
8.6 

11.5 
11.5 
13.1 
10.7 
12.7 
10.6 
10.8 
11.11 
12.1 
111.5 
10.4 
9 1  

7.8 B 
8 7  
11.5 
10.3 
10.1 
11.9 
10.9 
1 lt.4 
11.0 
10.9 
11.7 
11.2 
9.9 
11.2 
13.6 
11.7 

10.4 7.4 U.N 0.60 u 
12.5 
11.8 
13.4 
14.2 
15.1 
19.1 
12.2 
12.1 
14.2 
15.1 
14.1 
12.3 
12.1 
15.1 
12.2 
18.4 
22.3 
14.5 
11.3 
12.2 
12.6 
12.3 
12.1 
13.1 
10.6 
11.8 
22.5 
23.8 
16.2 
11.5 
10.0 
10.1 
10.1 
15.7 
11.7 
12.2 
15.7 
14 3 
11.6 
12.4 
13.4 
14.8 
29.6 
14.9 
29.3 
32.1 
20.3 

0.20 U. N 1.5 + 
0.20 U.N 3.0 u 
0.20 U.N 3 0 u.W 
0.20 U.N 1.4 s 
7.4U.N c.6oU 
7.4 U.Nl 0.60 u.W 
7.4 U. N 0.60 u 

7.4 U.N 0.03 B 
7.4 U.N 060 u 

7.4 U.N 0.60 U.W 

7.4 U.N 0.60 U 
7.4U.N 060 U 
7.4U.N 06oU 
7.4 U.N 0.60 U. W 
7.4 U.N 060 U 
7.4 U.Nl 1.3 S 
7.4 U.N 1.8+ 
7.4 U.N 0.60U 
7.4 U.N 0.60 U.W 
7.4 U.N 0.60 U 
7.4 U.N 0.60 U 
7.4 U.N 0.50U 
7.4 U.N 0.50 U 

7.4 U.N 0.50 U 
7.4 U.N 0.60 U 

7.4 U.N 0.63 U.W 
7.4 U.N 14  + 
7.4 U.N 0.64 B.W 

7.4 U.N 0.71) B.W 

7.4 U.N 0.60U 
7.4 U. N 0.60 U 

7.4 U.N 0.60 U 
7.4 U.N 0.60 U 

7.4 U.N 0.60 U 
7.4 U.N 0.60 U 
7.4 U.N 0.60 U 
7.4 U.N O.EOU 
7.4 U.N O . W B  
7.4 U.N 0.61 B.W 
7.4 U.N 0 95 a. + 

0.20 U.N 1.1 S 
0.20 U. N 

0.20 U.N 16 
0.20 U.N 4.A S 

0.20 U.N 10.3 S 
0.20 U.N 15.8 

7.4 U.N 10 

3.9 B. W 

1.4 N 
2.2 
2.2 
2.2 
2.4 

1.9 N 

1.9 N 

1.4 N 
1.3 N 

1.5 N 

2.2 N 
1.9 N 

2.8 N 

1.5 N 

1.7 

1.8 N 

11.8 N 

1.9 N 

2.0 N 
2.0 N 
1.6 N 
1.5 N 

1.5 N 
1.4 N 

1.7 N 

1.5 N 

2.4 N 

2.6 N 

2.4 N 

1.6 N 

2.2 N 

2.1 N 
2.3 N 
2.0 N 

2.2 N 
2.2 N 

2.2 N 

2.1 N 

1.7 N 

1.8 N 
2.6 
2.6 
2.6 
2.5 
2.5 
2.3 
2.5 
2.7 

0.20 u 
0 23 B 

0.22 B 
0.20 u 
0.23 B 
0.20 \II 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 UI 

0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 c1 
0.20 B 
0.26 B 

0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.22 B 
0.20 u 
0.20 u 
0.29 16 
0.30 B 

0.22 B 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 c1 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.21 B 
0.24 B 
0.27 6 
0.40 6 
0.63 6 
0.49 6 

0.53 B 
0 38 B 

17.2 
17.1 
18.9 
17.1 
31.2 
13.6 
6.9 
7.3 
16.4 
23.6 
19.2 
12.5 
12.8 
44.1 
17.9 
20.3 
23.4 
33.5 
8.9 
6.4 
8.1 
6 
5 

4.8 
5.1 
5.4 
98.9 
118 
54.9 
29.3 
21.8 
28.2 
14.2 
18.9 
16.1 
15.5 
30.5 
18 

15.9 
18.9 
20.9 
22.2 
45.3 
26.5 
25.7 
66.6 
73.2 

83.7 
80.9 
102 
82.9 
132 
66.4 
40.2 
42.5 
68.4 
159 
106 
62.6 
59.7 
120 
44.2 
99.5 
187 
180 
45.2 
34.2 
41 

26.4 
24.3 
24.7 
27.2 
34.4 

673 
364 
64.3 
126 
166 
65.8 
1114 
64 
131 
182 
82.6 
141 
89.6 
131 
144 
343 
91.9 
219 
392 
357 

488 

54.4 
52.4 
48.3 
51.2 
52.1 
44.8 
56.2 
59.2 
54.4 
48.5 
45.9 
47.5 
47.8 
47.5 
42.5 
55.8 
66.9 
49.5 
42.0 
60.5 
55.2 
54.6 
54.8 
60.7 
40 

47.2 
66.4 
57 

47.5 
43.2 
38.4 
32.8 
39.6 
44.2 
45.6 
39.7 
52.9 
53 

54.6 
56 

53.8 
53.2 
77.2 
56.3 
72.2 
80.4 
60 

0.20 u 9. 900 4.6 144 0.480 0.20 u 5.4 B 8.2 490 0.93 B 9.2 8.5 0.20 U.N 0.60a.W 2.4 0.20 u 8.5 37.3 33.6 14.1 11.500 0.021.1 
'B - Value obtained from a reading less than the Required Detection Limit. but 

N - Spiked Sample recovery is not within control limits . 
S - Value obtained by the Method of Standard Additions (MSA) . 

u - 'Not detected: Reported value is the Detection..Limit . corrected for any 

w - Post-digestion spike recovery for graphite furnace analysis is outside of 

- Duplicate analysis is not within control limits . 
+ - Correlation coefficient for the MSA is #less than 0.995. 
# - Reported values were calculated. using poorly defined peaks . 

Jreater than or equal to the actual Detection .Limit . sample dilution during preparation and for percent solids if sample 'is a solid . 

control limits (85-1 15%); sample concentration is less than 50% of the spike 
concentration . 
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Table B.5 . Radionuclide Analytical Results from the I994 Confinnutory Soil Sampling 

Sample Locations 
Designation Deptl 

............. 0-6'(Dup 

S94-015 ................... 0-6 
S94-016 ................... 0-6 

................. '6-12 

................ 12-18 
SS94401 .................. 0-6 

................. 6-12 
ss94-002 .................. 0-6 

............. 0-6'(Dup 
SS94-003 .................. 0-6 

. . . . . . . . . . . . . . . . .  6-12 

................ 12-18' 

................ 18-24 

........... 1&2&(Dup' 
ss94-004 .................. 0-6' 

................. 6.12' 

................ 12-18' 

................ 18-24' 
SS94-005 .................. 0-6' 

................. 6-lZ 
5594-006 .................. 0-6' 

................. 6-12' 

................ 12-18' 

................ 18-24' 

........... 18-24' (Dup) 
SS94-007 .................. 0-6' 
SS94-008 .................. 0-6' 
ss94-009 .................. 0-6' 

. . . . . . . . . . . . . . . . .  6-12' 
. . . . . . . . . . . . .  12.1 8' 

. . . . . . . . . . . . . . . .  18-24' 
SS94-010 . . . . . . . . . . . . . . . . . .  0-6' 

. . . . . . . . . . . . . . . . .  6-12' 

. . . . . . . . . . . . . . . .  12-18' 

. . . . . . . . . . . . . . . .  18-24' 
sS94-011 . . . . . . . . . . . . . . . . . .  0-6' 

. . . . . . . . . . . . . . . . .  6-12' 

. . . . . . . . . . . . . . . .  12-18' 

. . . . . . . . . . . . . . . .  18-24' 
ss94.01. 2 .................. 06" 

. . . . . . . . . . . . . . . . .  6-1 2. 

. . . . . . . . . . . . . . . .  12-18" 

. . . . . . . . . . . . . . . .  18-24" 
SS94-013 .................. 0-6" 

. . . . . . . . . . . . . . . . .  6-12' 

................ 12-18' 

. . . . . . . . . . . . . . . .  18-24' 
SS94-014 . . . . . . . . . . . . . . . . . .  0-6' 

. . . . . . . . . .  O-G'(Dup) 

18.98 
13.10 
421 
4 . 1  1 
4.25 
16.30 
1726 
19.59 
19-77 
16.64 
20.05 
16.15 
16.07 
16.70 
19.19 
15.38 
18.29 
22.75' 
16.82 
16.15 
15.78 
17.51 
17.81 
18.78 
19.63 
20.16 
16.29 
15.99 
16.66 
c2.08 
17.59 
15.94 
6.82 
4 . 5 2  
7.88 
13.18 
13.65 
16.32 
6 68' 
e1.51 
9.47 
c l  . 89 
c2.00 
c2.67 
c2.83 
c3.53 
c4.27 
c4.62 

4 
6.1 
6.3 
16.4 
13.9 
16.3 
5.7 
4 
4 
8.4 
16.1 
9.8 
3.7 
4.7 
16.4 
4.0 
18.3 
43.8 
20.9 
3.0 
c2 
2.8 
10.1 
Q 
Q 
4 
c2 

71.5 
88 4 
30.0 
10.7 
12.3 
211.8 
5.2 
12.9 
4.0 
6.8 
21 4 
6.7 
4.0 
9.0 
17.4 
21.3 
70.5 
10.5 
78.7 
113.2 
47.2 

Radionuclide Activities . Wiia 
Potassium40 Lead-21 0 Radium-226 Thorium-230 Thorium232 

2.38 
. 

3.73 4.43 
6.60 
4.07 
7.92 
6.64 
35.53 
14.14 
3.88 
3.66 
16.64 
32.86 
22.82 
9.99 
10.89 
32.71 
8.22 

27.04 
56.73 
48.46 
7.22 
5.71 
7.58 
3.12 
2.40 
2.56 
3.89 
3.86 
74.15 
136.88 
50.94 
23.89 
23.13 
12.83 
9.33 
14.84 
1 1.99 
11.00 
30.14 
7.20 
5.14 
8.99 
11.43 
10.99 
46.18 
3.94 
36.68 
6024 
23.88 

12.68 
12.21 
29.14 
20.03 
36.16 
1520 
4.03 
3.64 
16.34 
38.69 
23.68 
1126 
11.55 
34.42 
7.73 
27.1 1 
61.61 
44.05 
8.54 
5.57 
7.37 
3.57 
2.96 
2.88 
3.54 
4.50 

160.27 
202.95 
73.79 
25.55 
28.29 
44.91 
12.44 
26.79 
1 1.09 
10.94 
45.19 
13.72 
8.06 
15.40 
26.24 
37.89 
11 6.32 
24.59 
100.23 
145.09 
65.45 

c0.37 
d.55 
c0.67 
4.62 
2.95' ' 

2.29 
1.65 
1.95 
2.66 
4 .99  
1.63 
1-98 
4.60 
4.57 
4.31 
2.68 
2.56 
1.72 
4.32 
1.65 
2.53 
2.33 
1.T 
2.15 
1.91 
1.90' 
3.95' 
5.75' 
4 .82  
<0.36 
3.24 
1.70 

c0.24 
1.32 
3.04' 
2.29' 
c0.69 
4 . 1 9  
1.31 

4.59 
c0.32 
4 .49  
4.77' 
4.82 
c126 
c1.64 
4.95 

118.60 9.7 3.43 3.01 c0.35 
Indicates that the peaks used to calculate values were poorly defined! 
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An integral part of theRemedialhvestigation and Basehe WisBr Assessment process is the 
identification of chemicals of collcern (COCs). In consideration of the complexity and 
importance of the COC process, a two phase approach will be used for the 0U IZI at the 
Monticello Site. Phase 1, following accepted guidance and using conservatr 've screenhg 
tec$niques, takes place in the planning and work plan ckvebpment stage and is the subject of 
this appendix. Compounds identified as Chemicals of potential amam (COPCs) in Phase I 
form the basis for the RI chemical analysis program. Phase II, a furthex refinement, will 
h a p  following receipt and intepefation c&Rp field and analytical data. An important 
contribution to Phase II will be incqoraticm of data collected from the reference area. 
Table C S u m h  the results of the Phase I analysis. 
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The purpose of this Appendix is to develop and document the pcess for ideatifying 
Chemicals of amcem (COO) for the Monticello Mill Tailings Site, operable Unit PII 

whose cOIIcentratiollS exceed background levels, and whose presence may represeat a 

and their potential risk, is an integral part of the Remedial Investigation 
Assessment (BRA) process that begins with the evaluation of eXiSaing data discussed in EPA 
Guidance on Scoping the RYFS @PA 1988a). Initiatiorn of the COC evaluation with existing 
data in the work plan (WP) development stage is integral to the Data Quality Objective @QO) 
process, preliminary identification of ARARs, refinement ofthe cowoeptuat site model, and 
specification of the Field Sampling and Analysis Plan (FSP). 

(OU In), Remedial I n V ~ d ~ i i t y  Study. The cots ale site-xelated cfmpw 

significant threat to anlogical or human health. Evaluating and identifying site contaminan ts, 
and Baseline Risk 

For OU III, the assessment of CWs Win OCCUT in a two phase process as illustrated in Figure 
C-1. TheEpA(Region~andtheStateof~~willbeconsulted,asneeded,asthe 
process emerges on an informal basis, and more f d y  through the ETAG. Referring to 
Figure C-1, Phase I - Work Plan coincides with Work Plan development as discussed in EPA 
Guidance (Chapter 2, Smping the RI/FS) (EPA 1988a). The result of this activity will be the 
identification of COPCs which will serve, in part, as the basis for the human health and 
ecological risk evaluations. CQPCs will be integrated into the FSP. Phase II - RUBRA of 
the process, a further refinement of the COPCs, occurs after receipt and interpretation of the 
field and analytical data. Important additional data obtained for this refinement step will be 
the reference site information developed to support the assessment of naturally occurring 
compounds. 

As Figure C-1 indicates, phase I and Phase II proasses are to be conducted in general 
accordance with EPA Guidance (EPA 1989a and EPA 1994a). Phase I corresponds to the 
evaluation of existing data and project scoping step in WP development, and uses conservative 
screening evaluations. The Phase 1 preference is to err on the side of safety and include 
compounds as COpCs when faced with uncertainty. It is envisioned that Phase II, in 
consultation with the ETAG, wil l  also be structured along guidelines discussed in Guidance 
(EPA 1989a and EPA 1994a) and industry practice. 
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Explanation 
ERA Baseline Risk Assessment 

COC Contaminant of Concern 

I Summarize Analytical Data 

Assess Site Contaminant by Media 

0 ldenlify Reference Area(s) 
Assess for Contaminants of Concern 

Contaminants of Potential Concern 

Multimedia Analytical & Sampling Program 

.b 
' I  + 
1 1  - 

MMFS 'Monticello Mill Tailings Site 

COPC Contaminant of Potenrial Concern 

RI Remedial Investigation 

RAGS Risk Assessment Guidana, lor 
Supcrlund-Human Hoalth Evaluation 
Manual (EPA. 1909) 

Evaluating and Identifying 
Conlaminants of Concern tor Human 
Health (EPA Region VIII. 1994). 

1 Incorporate Reference Area Data 
Incorporate RI Nature and Extent of Contamination 
Revised Based on RAGS and Region Vlll Guidance' + 

I + Final Contaminants of Concern 

Ecological & Human Health BRA 



Using eJdsting data, COPCs arekkdfned fareach medium Q.e., upper 
ground water, surface water, etc.) by assessing two amtrolling considexahns: 

system p q  

1. Are reparted cornporn& representative of Monticelb Evaill Tailings Site w) 
contamination? 

Figure C-2, a derivative of Kegion WII guidance (see Figure 1 in EPA 1994a), illustrates the 
components and general flow of the assessment. Brief descriptions of each component are 
presented below. Summary statistical data used in the Phase I COPC process can be found 
annexed to this appendix in Annex C-1 NOVEMBER SUM STATS. S e v d  examples of this 
application using MMTS site data are provided later in this Section. 

The factors considered in assessing whether a compound is representative of M o n t i d o  Mill 
Tailings Site (MMTS) contamination are discussed beIow. 

Guidance from EPA recognizes that some naturally Occurring compounds 
are actually nutrients that are essential to human health (Section 5.9.4 EPA 198% and 
Section 1, EPA 19%). According to Region VII3 Guidedines, the following compounds are 
candidates for elimination from the COC process if chronic Qiiy intakes (CDI's) computed 
using 95 percent upper confidence limit (UCL) amcentration estimates do not exceed 
published guidelines (See Table I EPA 1994a) 

o Calcium o Phosphorous 
o Iron o Magnesium 

o Potassium o Chloride 
o Sodium Q Selenium 
o Molybdenum o Cobalt 
0 Fluoride 0 chn>miumm 
o Iodine o c o p p a  

0 zinc 0 Manganese 

The CDI is computed as: 
CDI = m& * 2 litedday / 70 kg 
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Explanation 
COC Conminant of Concern 

UCL Upper 95% Confiienoe Limit 

COPC qpntamhant of Potential Concern 

MMTS Montiano Mil Tailings site 

Prellmlnary COC List  ' 1  

Essentlal Nutrient Yes 
i 

. 
1 ,  k 
I Exceeds Background 1 No 

Detection Frequency 2 5% 

Retain as L A 1  

as a  cog^ 
*---,..WA".". . r m . * r r m r "  

Noto: 9591 UCL Concontralion (MMTS or DoMyradiint) 
2 Most Stringont Oonchmark 

The process n used interactively and the assessment 
considers me weight of evidence conmited by each 
component..No single component dictates the evaluation. 

. 



It is possible that an etisential nutrient should not be eliminated even ifthe CDI is less than the 
guideline, such as when the estimated 95% UCL concentration exceeds an ecological life 

as an essential nutrient, its' 95 percent benchmark. Thus, before a c o r n p t ~ ~  is ehmated 

indicated 011 Figure C-2 and its' relationship t~ background is considered. 

. .  
~ucancentrationiscomparedt6thereaevantecologicalmn~onl~~~beachmarkas 

. .  . .  EPA Guidance recommends comparisons of sample site concentratim 
with background as a means of identifying non-site-dated chemicals; both literature 
references and statistical methods are discussed (Sectiorn 5.7 in EPA 198%). Both methods 
were used in thePhaseIprocess (li-comparisons will be discussed later). 

The statistical approach is patkmed after Region Vm guidance (See Figure 2 in EPA 1-1 
by using two sepamte, two sample comparison techniques: 

1. A parametric two sample SMents' t-test was used to evaluate the difference in mean 
(average) concentrations between segments. 

2. A non-parametric two sample Kruskal-Wallis was used to evaluate the difference in median 
concentrations between segment?. 

The data sets were tested for normality; however, no attempt was made to segregate the data 
sets and thereby guide the preference for using a parametric or nonparametric test, Instead, 
the lowest statistical significance value (the ,pa value) from either test was used in the 
assessment. All "non detect" analytical reports were set to ?h the reported quantitation limit 
according to EPA guidance (1989a). Figure C-3 illustrates the interpretatiOn rationale. The 
two sample tests, conducted in this manner are more indicative than conclusive. Care should 
be exercised in their interpretation, particularly when detection frequencies are less than 

' For aaile, the canpound cmcemtdon is expressed in mgkg and an ingestion rate of O.ooO114 kglday (114 
mg/day) is uaed. 

For the simple two sample awe, the KruskaI-Wake test is equivdent to the Wdcaon ELanlc Sum tat 
suggested by Region WI (Steel and Torrie 1980). 
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Suggests No 
1 Downgradient 
Contamina!ion 

Suggests 
Downgradient 

Up g ra d ien t MMTS Downg radie n t - - 

Unimpacted Source Impacted 

Explanatlon 
MMTS Monticelo MI Tailings Sire 

Statistical compan'sons should be considered indicative, not deterministic 
'P'value guide: Significance up lo 0.075 to err on the side of safety 
Confidonco in comparisons diminishes with low detection frequency 



The number of times a compound was detected, divided by the 
number of times far which it was analyzed, gives the detection frequency (Le., the "hit rate"). 
Assessment of detection frequeacies gives valuable input into evaluation of contarmnata on. 

substances. TheEsA suggests that corn- &ected in less than 5 percent of the samples 
(based on a sample size of20 or greater) can be deleted h m  the COC process (EPA 1Wa). 

. .  
cansistencyixn dewtion ~ ~ c y a c p r p l s s c Q ~ t s i s ~  f0bnatUrally-g 

Region vm Guidance suggests that COmPOUQdS reliably . .  
associated with site activates should be considered with special qualification. Compounds 
g e n e r a l l y w a s -  . with IbfMTS operations are identifed in Table C-1. 

(I) Bendix 1984. 

information in Annex C1. 
Eisenbud, 1987. Culled from the reference and assessment of the summary statistical 

These compounds will be prefmtially considered COPCs unless data indicates that they are 
not contaminants related to the MMTS, or are present at concentrations that do not present a 
concern. 

As Table C-1 indicates, these compounds will be preferentially considered COPCs unless 
substantial infomation indicates that they are not con taminants related to the MMTS. 

9 EPA eugg& a 'pa d u e  of 0.a~ 0.e.. the 5 % ie-1 of s i g n i f i k )  = indicative of significanoe. ~ncreasing 
the threshold by 50% to 0.075 &e., 7 5 %  level of significance) e m  on the side of safety by permitting a leas r i g o m  
teutthatdifferencabemeencompiutmentaaremi.nninpfnl. Anaddit id murce ofconservaturm cuisesfromtaking 
the lowed 'p' value fmm either test as the marker of significance. 
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'H'heSiteCmcqtudMdindicatesthatgroundwaterandl 
surhce watem are contiguous and are hydraulically comeded. Thus, thereis an assoclatr 'an 
between adjoining W S  ground water and down gradient Montezwna Creek segments. In 
general, ifa compound is identified as a C O X  in the UFS, it will be pref-tially COIlsidered 
as apotential C O X  in theMontezuma Creek surface water systern. 

A s ~ ~ y , c o ~ o f m e a s u r e d  
concentrations to background levels is an important step in the assessment of whether the 
observed chemical concentrations are related to MMTS activities of are attributable to nature. 
EPA guidance indicates that literature information from reliable sources such as the United 
States Geological Survey (USGS) can be used to support background comparisons used for risk 
assessment @PA 1989a). Guidance further suggests that care must be exexcised when using 
literahre sourcesbecawthedatacontainedthereincould be tax, general. Literature 
information is used in the Phase I paocess to evaluate COPCs in the soils of Montezuma 
Canyon. At present, a aeference laation is being established to develop site-@C data to 
support background comparisons in Phase II of the CQC precess (see Figure C-1). 

Litmature-based comparisons in Phase I for Montezuma Canyon soils will be preferentially 
biased to err on the side of safety (Le., include rather than exclude a compound as a COPC). 
This will be accomplished using the following criterion: 

8 Include as a COPC, unless the 95 percent upper confidence limit (95 percent UCL) of the 
mean is less than the mean of the literature data set. 

In essence, this measure requires that nearly all plausible estimates of the site mean (i.e., at the 
upper 95 percent confidence limit) must be less than the estimated background mean in order 
for a compound to be eliminated as indistinguishable from background. 

Visual comparison of ranges and central tendencies will also be used to assess whether 
reported concentrations differ from background. The data from literatme sources and OU III 
data are summarized and displayed on summary bar graphs such as Figure C-4 for Uranium. 
In this example, it is evident that, based on the upward shift, uranium concentrations in 
Montezuma Creek Canyon (Le., "Creek") are elevated relative to the comparison data sets. 

C2.1.3 C O X  Screen@ Prwess Components - Conservative Health and Reguhtory 
Benchmark Screem 

The second aspect of the COPC screening process involves assessing the impact or "concern" 
that a compound, identified as probable MMTS contamination, presents to human or 
ecological health. 

EPA guidance recognizes the use of Screening criteria based on health risk andor regulatory 
compliance as an important aspect of the overall COPC resolution process (See Section 5.9.1 
in EPA 1989a and Section 7 EPA 1994a). This step pennits an assessment of the level of @ concern associated with compounds likely to be MMTS contaminants. 
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Figure C-2 i I l u s & a k ~ t b a t t h e m  nreasuredcoacentrationswithecologica, 
humanhealth,arad/orregulatorybenchmarks. Tobeamsewah 've and err 011 the side of safety 
in the Phase 1 portion of the process, the most conservative human health or ecological 
feceptof risk or regulatory benchmark is compared to the 95 percent UCL estimated 
concentration. This screening step is cotls~sten ' t with w o n  VIII guidance (see section 7 in 
EPA 1%). 

A brief summary of the benchmarks used for the health and regulatory concern screen follow. 
More details of their dedvation can be found elsewhere in this WP. 

Regulatory, ecological and human health benchmarks included in this categmy are pertinent 
regulatory standards and advisories, and QU HIP 
presented elsewhere in the WP. Their sources are identified in Table C-2. 

risk-based benchmarks that are 

Federal Safe Drinking Water Act Maximum Contaminant Levels (SDWA M a )  

Federal Ambient Water  qual^ 'ty Crikria (AWQCs) for Aquatic Species 

State of Utah, Standards of Quality for Waters of the State 
Table 2.14.1 (Human Health), Table 2.14.2 (Aquatic Wildlife) 

EPA Region IIP, Risk-Based Concentration Tables, Fourth Quarter, 1994 

Ecological Risk- Based Benchmarks for OU III, Section 4.5 of the WP 

Human Health Risk- Based Benchmarks for QU m, Section 4.6 of the WP 

Chemical-specific benchmarks are identified later in individual C O X  analysis tables. 

C2.2 Dab Used for CQC Process 

The process presented above relies on chemical - analytical data developed from sampling and 
analysis conducted in the recent past. EPA Guidance suggests that data used for risk 
assessment purposes be of known quality so that the certainty in decisions stemming from its 
use can be understood by decision makers (EPA 1992b). Analytical data used in this Phase I 
process have been developed through consistent application of EPA and industry standard 
protocols; they are regarded as usable for their intended purpose of Screening COPCs at this 
initial data evaluation stage in the WP development process. Overall, the data are regarded as 
appropriate for decisions at the "range" level as opposed to individual analytical report level. 
To compensate, the overall preference is to en on the side of safety and include compounds as 
COPCs rather than to omit them if fine-line judgements are involved. The effect will be to 
add additional conservativism to the risk analysis process through the inclusion of compounds 
that may not actually be MMTS contaminan ts. 
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cimwnd water, 3udaCewateb, and sa dataused in the Phase1 C W  pmcess aretboseh the 
A!nms database With txdkction dates af&rEJm- 1992. Illis Qta set was selected with 
confidence COIlsidering o v d  precision, accuracy, qresentati-, reproducibility and 
completeness. Ground water, surface water, and soil reports in this @ad reflect collsistent 
a@kation of sampling practices g o d  by Standard 0perating.Rocedures (SOPS), and 
analytical procedures comparable to the EPA's Contract Laboratwy Program (UP). 

Field sampling procedures used are presented in the ]Remedial pmrestigaton Feasibility Study 
Field Sampling Plan (Chem-Nuclear Gate&, Inc. 1992d) and cpuality Assurance Project Plan 
(Chem-Nuclear Geotech, Bnc. 1992e) and have been previously commented on by EPA and the 
State and comments resolved by DOE. Analytical procedures used by the CiTPo Analy td  
Laboratory are included in the inteanal documents Analytical Chemistry Laboratory 
A- 've Plan and Quality Control procedures, (Rust -tech [undatedlb), M y t i c a l  
Chemistry Eaboratory, Data Managmat procedures (Rust Geotech[undated]c), Analytical 
Chemistry Laboratmy Handlxmk of Analytical and Sample-hqaration Methods, Vols. I, H 
and III, Grand Junction, Colorado, (Rust Gate& [undatedla) and have been issued with 
updates to the regulatory agencies. 

Literature sources used in this assessment, in order of specificity to QU III and their order of 
preference include: 

. .  1. ; I 

States, USGS --File Report 81-197, Boemgen and Shaclclette, 1981. From this report, 
a data set was selected to represent soils and surficial materials for comparison with 
information developed at QU HI. Data from seven counties located in southeastern Utah 
and southwestexn Colorado were chosen; they are identified as the Seven Counties data set 
in Table C-3. 
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I 

Source: Fhmgen and Schacklette, 1981 

According to the authors, "...sampling sites were selected ifpossible, to represent surficial 
materials that were altered very little from their natural condition and supported native or 
cultivated plants suitable for sampling". Analytical procedures included emission 
spectrographic, atomic adsorption, X-ray flu-= spectrometry, and neutron activation. 
These data are probably comparable to CLP analytical level III quality, though validation 
protocols are not documented. In general, USGS data are reliable and useable for semi- 
quantitative comparisons. 

2. s t h e  
a, United States Geological Survey Professional Paper No. 1270 (Schacklett and 
Boerngen 1984). In this work, the authors refined, summarized, and updated their 1981 
work. The main distinction in this work is the summarization into western and eastern 
portion of the US. For this application, only the western U.S. data was used (referenced 
later as "western US"). The data is reported as ranges with means and standard deviations. 

3. 

4. 

5.  

L, 2nd Edition, Kabata-Pendias and Pendias, 1992, CRC 
Press. Though more general than the two previous references, this work does permit 
discrimination by broad soils types in the U.S. (e.g., shales, sandstones, 
limestones/dolomites, etc.,). Data is typically reported as ranges. Citations from this 
reference will be designated as "US Soils". 

of Hazafdous, Hazardous Materials Control Research 
Institute, Dragun, 1988. This refmce is general. Ranges for native soils concentrations 
are cited as "Typical Range" and "Extreme Limits". Only typical range information was 
used and it is so referenced. 

Other sources such as D G S  were also employed where appropriate. 
Several of these reference concentrations in the Slick Rock district, the ~tasandstone,  
and the Montezuma Canyon area which are a l l  local formations. 

Sources of literature references used in the process include; 
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Detection limitsare an important consideration when asseshg the useability of data To be 
useful, sample detection limits (or sample quantitation limits, [SQLsJ) should be within the 
range corresponding to the comparison reference. In the case of comparisons to background, 
it is impxtant that site measurements are sensitive enough to detect cancentrations in the 
background range; for comparbns to benchmarks (e.g., risk, replatoy, e&.,) it is important 
that SQL's and bedunarks are comparable. t lm&caq of SQL's ova time is also an 
important consideraton. 

A review of SQL's (shown as "Range of Dekcted Concetltrations") from the data summary in 
Annex C-1 demonstrates a comprehension of the need for reliable reporting of SQLs. The 
CQPC analysis table includes SQLs to p a p m o t e  can- with benchmarks and background 
data. Overall, SQL's are adequate and meet, OT exceed, method detection limits (MDLs). 
SQL variability, as indicated by the range, is normal for the matria and methods used (e.g., 
Pb in surface water SQLsrange from2 to5 @I). Fortrace metals, SQL's near 1 partper 
billion are routinely attained for aqueous samples (1 ugll) which is on par with EPA CLP 
performance. Similar ObservatiOnS apply to donuclide activity detection limits (e.g., 
Ra-226 in surface water activity quantitaiion limits range from 0.04 to 0.58 a). Review of 
the available soils data base indicates similar SQL performance. 

Qualified data are the rule rather than exception in environmental analysis at the trace 
concentration level and such data must be used appropriately. According to EPA, "data are 
almost always useable in the risk assessment process, as long as the uncertainty in the data and 
its impact on the level of confidence of the risk assessment are thoroughly explained" (EPA 
1992b). Labomtory data are often received with quality control review codes qualifiers 
affued. For the Phase I COPC assessment, only those data qualified as rejected by the 
labomtory quality control-validation officer were omitted from the data base. This was done 
out of respect for the o v d  confidence in the post-November 1992 data set coupled with the 
need for culling as much reliable data as possible for the Phase I assessment'. The result of 
using a robust data base for the Phase I assessment is to increase overall confidence in the 
analysis by including as much analytical data as possible. 

Analytical data reported near SQLs and sample reports with affixed qualifiers tend to 
complicate their use in making background comparisons. Up gradient (Le., background) data 
were coIlected under the same quality control regime as site data and therefore are directly 
comparable. Litemure data are regarded as of comparable quality, however, owing to the 
lack of supporting quality control documentation, they are somewhat less reliable. Again, any 

' In effect, the analytical reports are taken at face value with the exception of nondetect reports for which 
sumom values et 1/2 the SQL were substituted. 
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Overall, the data used in the Phase1 C O X  process areveq combtent. This stems h m  the 
CoIlSistent application of sampling practices governed by Standard Opeaating Brocedures 
(SOPS), and analytical ptocedures comparable to the =A's Contract Labamtory Program 
(UP) since November 1992. 

2.3 Pnmglementation of the Phase 1 Work Plan Interactive C Q X  w.co@ess 

This section presents the findings of the C O X  process as discussed inthe previous sections. 
The presentation proceeds by media with the use of analysis tabla and i l l m o n s ,  as 
appropriate. Pertinent 0bserVatiOns and clarifying text are provided as necessary. 

2.3.1 Upper Elow System - Gmmd Water 

Table C-4 summarizes the analysis using the d y t i c a I  components discussed above. "%e 
Table is configured to reflczt the two step process and is organized as follows: 

Step 1 - Assessment of Contamination and Affected Segments. 

Step 2 - Assessment of Health and Regulatory Benchmark Screens. 

Table C-4 is further segregated into those compounds that occur on Table 1 of the Ecological 
Risk Assessment Concept paper (the page covering Aluminum through Th-230) and additional 
candidate compounds that are reported in the OU III monitoring data base (Calcium through 
U-238). The analysis generally follows Figure C-2; to facilitate interpretation, a brief 
overview of Table C-4 is provided. Notes provided on the table furnish clarifications. 

o Candidate COPCs are listed down the 1st column. 

o The Essential Nutrient Comparison is reported in the next three columns. As 
indicated, cobalt has a Region Vm guideline of 0.06 (mg/kgday) and a computed Intake 
(Le., CDI) of 0.001 mg/kgday (using the 95% UCL concentration estimate). In this 
case, cobalt is provisionally deleted from the CQPC unless other considerations such as 
exceedance of an ecological benchmark or elevation above background signify need for 
inclusion. 

o The Background C0an-w consideration is addressed in the next six columns. 
Mean concentrations for each segment (or reach) from the summary statistics provided in 0 
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up gradient 

Downgradient 
m 

2.0 mg/l 
76.1 mgfl 
14.1 mg/l 

Notable are the NA (Not Applicable) designations such as for beryllium and cadmium. In 
these instances, the detection frequency collsideration indicates that these compunds have 
not been detected €kquently enough to be d & r e d  as COPCs (see Detection Frequency). 

In the next two columns, results of the two sample statistical tests are presented. The 
hypotheses are: 

- Is up gradient significantly less than backgmmd? 
- Is up gradient significantly less than EUIMa53 

An affirmative finding is suggestive that amcentrations in segment or reach in question are 
significantly higher than up gradient, In the case of arsenic, ,p" values of 0.03 and 
0.001 indicate that concentrations of arsenic are significantly higher in the down gradient 
and MINIS segments than in the up gradient (Le., background). This is indicated by the 
"Y" designation. In some cases, statistical significance is indicated by the "p" value, 
however, the hypothesis tested (is up gradient less than down gradient?) is reversed. For 
example, in the case of barium, up gradient mean concentrations are statistidy higher than 
MMTS mean concentrations. 

An overall weight of evidence finding is presented in the column headed "Exceeds 
Background? Affected Segment(s)". In the arsenic case, the weight of evidence suggests 
that arsxic is an Upper Flow System (UFS) contaminant resulting from MMTS activities in 
both the MMTS and down gradient compartments (indicated as Down for brevity). 

o Quantitation limits are listed in the next column. This information supports conclusions 
drawn from the analysis. In general, quantitation limits should be comparable to the 
ecological, human health and regulatory benchmarks (discussed prewiously, Section 2.2). 

o The next seven columns detail detection frequency information for the three segments. 
Once again following Arsenic; detection frequencies of 24 percent, 75 percent, and 60 
percent are indicated in the qp gradient, MMTS, and down gradient segments, 
respectively. The greater than Spercent column addresses the 5 percent detection limit 
consideration by as s s ing  whether the combined &t&n rute in the MMTS and dswn 
gradient segments exceeds 5 percent. In the case of arsenic, the combined detection 
frequency is 68 percent; beryllium, on the other hand, has a combined detection 
frequency of only one report in 52 samples (2 percent). 
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The second step of tbe assessment begins with a column headed "Summary of Step 1 
Findings". Tbe weight of Mdeace from Step 1 results in a bold -on of COntamiDants 
considered reflective of MMTS activities. 

Tin 
ElementalU 

The second step assessment is a straigh$orward comparison of 95 percent UCL estimated 
concentrations with the most stringent benchmark identified. In the case of the UFS, only 
human health benchmarks ate presented because ground water is not considered an ecological 
media of concern. 

U-238 I 

-210 

As an example, arsenic is agah used to illustrate the comparative process. 

o Since the most conservative arsenic human health benchmark (0.038 mg/l, EPA Region 
HI RBC for 1 C-6 chronic consumption nsd) is exceeded by the estimates 95 percent 
UCL UFS concedltration (360.6 mg/l) the cell is encased, indicating an exceedance. 

On the basis of this two step pracess, arsenic is identified a COPC because 1) the weight of 
evidence suggests that its' presence stems drom MM"S operations, and 2) it occurs in the W S  
at concentrations exceeding the most stringent benchmarG of concern. n u s  arsenic 1) is a 
contaminant, and 2) is of potential concern. 6 
Completing this assessment for the other UFS compounds results in the following list of 
COPCs presented in Table C-5. 

Table C-5. UFS COPCh From the lb Step Process 

' The 1C-6 to 1C4 risk range ie included to indicate the range of acceptable risk h m  the National COntingeDcy 
Plan (40 CFR Part 300). In this anal-, the 1C-6 "point of departure" threshold is used to cnaure couuervativism, 
and to address EPA Region WZ @lance. 
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In the surface water evaluation, both h u m  health and emlogical benchmarks are considered. 
It is notable that the human health bchmarks reflect the assumption of a remat id  use of 
Montezuma Cnxk, as opposed to the residential use assumption applied to the ground water 
evaluation. Overall, this tends to make the surfhce water human health beachmarla less 
amsemative than in the W S  case. Not Surprising, is the emergence of ecological and 
regulatory benchmarks as the cantrolling criteria of concem. 
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As indicarted e i g h m  individual C Q n ,  neflectiag both human and ecological co~lcedlls bave 
been identXed fbrtheMmhzurna Creek. A brief summary r a t i d  ofthe selection or 
U o n  of each caradidate C O X  is given in the last column on Table C-6. It is notable 
that in several instances, benchmarks were! not available to promote the second step. In these 
hstances, the compound was retained to a m the side of safety. It is possible that at 
Phase II, whea information from the refenwx area has been developed d investigation of 
the toxic -ti& has beear. COQdllcted, Table C-7 b refined. 

Analytical results from the confirmation sampling of soils in Monmma Creek have been 
subjected to the same analysis process. seveaal distinctions from the UFS and M o n m  
Creek surface water system, howewer, are apparent when viewing the analysis tables 
(Tables c-8 arad c-9). 
I. The principal comparison to background involves the "Seven Counties" ref- data set 

discussed previously. 

2. The confirmation sampling of soils in the Montefllma Creek data set was directed toward 
substantiating prior knowledge, not long-term monitoring, as in the case of the W S  and 
surface waters. This probably introduces a bias to overestimate the overall concentrations 
of compounds in the Montezuma Canyon soas. 

3. Not all data from the confirmation sampling have been incorporated in this assessment. 

4. The soils data base is generally smaller. 

Overall, these points indicate that the Phase I process, as applied to the soils, does not have the 
same level of confidence as does the UFS and Montenuna Creek surfice water system. To 
compensate, a stringent background comparison hurdle will be applid. If visual contrast from 
the bar graphs are employed, they must convincingly demonstrate no discernable difference 
between Canyon Soils and background data sets. 

For reorientation, a brief survey of the Phase I process, applied to Montezuma Canyon 
soils, follows. 

This step is the same as for the UFS and Montezuma Creek surface 
water system. 

Means are compared and the ratio of the Montezuma Canyon and 
seven counties data sets are computed. A metric ratio greater than 1.0 indicates that the 
Montezuma Canyon mean is higher (e.g., Arsenic 7.36 mgkg / 6.7 mg/kg = 1.11). 

' Nearly dl plausible dmatesof the me mean (95% upprcaDfideoce limit) must be less than the estimated 
lf2from~background. backgnwnd mean in order for a compound to be ehinaed 8s- 
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This step is the same as for the W S  and Moritezuma Creeksurfke water systems. Only the 
Mcmtezusuacreek soilsdataispresented and the5 pemmt detection daequency Criterion is 
applied. 

This step is the same as for the W S  and Monteauna Creek surfhce water systems. 

Once again, this step is the same as for the UFS and Monteauna Creek surface water systems. 
Soils benchmarks are employed instead of aqueous measures. 

C2.3.3.1 Man- Cree% S Q S  HRSS Than Six Inches 

Table C-8 illustrates the analysis for the Mcmtezuma Creek soils collected from a depth of less 
than six inches (e.g., surface materials). The findings are presented in Table C-10. 

Inspection of Table C-10 reveals that 11 COPCs have been identified in the upper six inch 
portion of the Montezuma Creek soils. It is evident that the paucity of benchmarks and 
sampling data result in many compounds being retained simply through default. 
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II U-238 I x" I x" 

a ;  

Benchmarks not identified currently. Retained as COPCs to err on the side of safety. 
No data to base a determination. Included as COPC considering historical evidence and 

erring on the side of safety. 

Tin P' 
Elemental U x x"' 
Vanadium X I x"' 

Zinc I x(1) 
Pb-2 10 X@ X@ 

I 

Table C-9 illustrates the analysis for the Montezuma Creek soils collected from a depth of 
greater than six inches. The findings are presented in Table C-11. 

Table C-II. Momezuma Creek Soils Greaer Than 6 Inches 
Hwnan Health and Ecological COPG 
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kmhmarks not h t i f k d  currently. Retained 85 COPCs to err on the side of safety. 
NO data to base a tkmmlml 'on. Included as C O X  COIIsidering histarical evidenceand 

erring on the side of safety. 

Inspection of Table C-11 reveals that 12 C O P 0  have been ideatified in the deeper than six 
inch portion of the Montezuma Creek soils. Similar to Table C-9 the scarcity of benchmarks 
and sampling data result in many compounds being retained simply through dehult. 
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Group Sta t i s t i cs  for Upper 'Flow System Samples Collected 
INovember 1992 through May 1994 

Location 

Darn-Gradient 
On-Si t e  
Up-Cradlent 

A1 I n  u g / L  

--------------- 

Location 

Down-Gradl ent 
O n - S i  t e  
Up-Grad1 ent 

--------------- 

Alky i n  ppn 

Locatl on 

Dom-Gradi ent 
On-Si t e  
@-Gradient 

.Alpha i n  @t/L 

--------------- 

Location 

Dom-Gradient 
On-Site 
Up-Gradient 

--------------- 

Range of  
Detected Conc. ----------------- 

e 

4.3a - 6.7" - 

Range o f  
Detected Conc. ----------------- 

10.4a - 108000 
18.7' - 9670 
17.2a - 3920 

Range of 
Detected Conc. 

274 - 430 
260 - 1448 
90 - 701 

----------------- 

Range of 
Detected Conc. ----------------- 
ZOO - 2300 
39 - 9780 - 

Range o f  Frequency of f iemetric Standard Coefficient Upper 95% 
Quant. L l m i  t s  Detect i on Average Mean Deviatlon o f  Varlatlon Confidence 

1 - 7  0 / 35 2.11 2.11 .1 5.01 2.38 
1 - 7  2 I 44 2-19 2.11 .6 27.64 3.57 
1 - 7  0 / 17 2.1 2.1 .09 4.38 2.5 

--------------- ---------------- ----------- ----------- ----------- ---------- ----------- 

Range o f  Frequency o f  Geometric Standard Coefficient Upper 95% 
Quant. L imits Detection Average Mean IDeviation o f  Variation Confidence 

9 - 29 22 I 3 5  3039.22 99.97 7347.86 241.76 21923.23 
9 - 29 40 f 43 1332.36 191.96 3022.32 226.83 8162.82 

17 1 17 990.79 771.05 644.53 65.05 3762.28 

______--------- ---------------- -------_--- ----------- ----------- ---------- ----------- - 
- 

Range o f  Frequency o f  6 e m t r i c  Standard Coeff icient Upper 9% 
Quant. L imits Detect i on Average Wean Devtatlon o f  Wariatlon Confidence --------------- ---------------- ----------- ----------- ----------- ----------- ----------- 

- 35 f 35 303.17 382.78 18.78 4.9 431.44 
41 / 41 476.14 456.36 151.38 31.79 818.27 
17 I 17 274.16 272.55 36. 77 13.4E 432.27 

- 
- 

Range o f  Frequency o f  t iemetric Standard Coefficient IUpper 95% 
Quant. L imi ts  Detect i on Average Wean Deviation o f  Variation Confidence 

16 - 16 34 I 3 5  586.78 496.37 417.22 71.1 1659.03 
--------------- ---------------- ----------- ----------- ----------- ---------- ----------- 

26 - 162 34 / 43 1524.4 578.67 1400.52 91.87 4689.58 
12.1 - 52 0 I 11 15.2 13.91 7.47 49.16 47.35 

aEstimatd value. 



Group Sta t is t i cs  f o r  Upper Flow System Samples Collected 
November 1992 through Hay 1994 

As I n  ug/L 

IRange o f  
Detected Conc. ----------------- 

3.ga - 131 
2.5" - 469 
3.0" - 5.0a 

Standard 
Devi a t  i on 

Coefficient Upper 95% 

103.72 51.56 
165.31 360.59 

8.56 2.73 

o f  Variation Confidence ---------- ----------- Location 

Down-Gradi ent 
On-Si t e  
Up-Gradient 

--------------- 

B in ug/L 

14.59 
125.86 

.I7 

Range o f  
Detected Conc. ----------------- 

66.2a - 544 
44.4a - 439 
33.ga - 107 

Geornet rf c 
IMean 

128.69 
142.02 
59.01 

----------- 
Standard 
Devi at ion 

Coefficient Upper 95% , 

o f  Variation Confidence ---------- ----------- 
24.04 212.77 
63.95 391.05 
21.06 114.23 

Location 

Down-Gradient 
On-Sfte 
Up-Gradient 

--------------- 

Ba i n  ug/L 

Average ----------- 
131.5 
159.92 
59.94 

31.62 
102.27 
12.62 

Range o f  
Detected Conc. ----------------- 

8.ga - 2250 
8.Za - 286 

17.7a - 147a 

Standard 
Devi a t  i on 

150.93 
49.1 
35.1 

----------- 
Coef f i c i  ent Upper 95% 
o f  Variat ion Confldence ----------- ----------- 

155.46 484.99 
92.44 164.09 
52.44 217.9 

Locat 1 on 

Down-Gradient 
On-Site 
Up-Gradi ent 

--------------- 

Be i n  ugtL 

Coeff icient Upper 95% 

78.69 2.22 
0 .5 

15.74 .92 

o f  Variation Confidence ----------- ----------- 

I "Estimated value. 



Group Sta t is t i cs  f o r  'Upper Flow System Samples Collected 
,November 1992 through May 1994 

Beta i n  pCi/L 

Range o f  Range o f  Frequency o f  Geometric Standard Coeff icient Upper 95% 
Location Detected Conc. Quant . Llml t s  Detection Average Mean Deviation o f  Variation Confidence --------------- ----------------- --------------- ---------------- ----------- ----------- ----------- -----I---- ----------- 

IDm-Gradi ent 40 - 1040 19.2 - 19.2 34 J 35 220.43 189.37 140.41 63.69 581 -3  
On-Si te 159 - 3300 19.8 - 193 30 / 43 494.25 234.01 406.39 82.22 1412.7 
Up-Gradient 7 - 52 0 / 17 12.19 11.22 5.72 46.89 36.79 - 

COT i tn Imhos/m 

Range o f  Range o f  Frequency o f  6eometric Standard Coeff icient Upper 95% 
ILocation Detected Conc. Quant. L imits Detect ion Average k a n  IDeviation o f  Variation Confidence --------------- ----------------- ------_-------- ---------------- ----------- ----------- ----------- ----------- ---------- 

- Down-Gradient 1073 - 3420 34 J 34 2302.38 2294.25 209 9.07 2039.53 
On-Si t e  495 - 7960 - _  44 J 44 3236.56 2944.78 1645.29 50.03 6954.93 
Up-Gradi ent 514 - 2570 18 / 18 1349.83 1219.24 702.67 52.05 4371.33 - 

CN in  ug/L 

Range o f  Range o f  Frequency of Gemmetric Standard Coefficient Upper 95% 
Locst i on Detected Conc. Quant. L lmits Detection Average Mean Deviation o f  Variation Confidence --------------- ----------------- --------------- ---------------- ----------- ----------- -----_----- ----------- ---------- 

Down -Grad i ent 4.9' - 10.3 4 - 10 4 J 23 4.43 4.31 1.23 27.01 7.59 
On-S i t e  4.2' - 4.2a 4 -'lo 1 J 28 3.57 3.57 .2 5.8 4.08 
Up-Gradi ent 4 - 10 0 / 11 3.33 3.32 -20 0.66 4.57 - 

Ca i n  ug/L 

Range o f  IRange o f  Frequency of Geometric Standard Cocff icient Upper 95% 
Location Detected Conc. Quant. L imits Detecti on Average Mean Deviation o f  Variation Confidence --------------- ----------------- --------------- ---_----_------- ----------- ------_--__ ______--__- ----------- ----------- 

Ooun-Gradient 53700 - 400000 - 35 / 35 26209.33 260226.02 35009.46 13.35 352032.66 
44 / 44 287419.99 247916.74 142140.67 49.45 608657.91 On-Site 19500 - 606000 - 53.42 070230.03 Up-Gradient 92000 - 517000 17 / 17 263911.1 238470.22 141006.26 

- 

aEstimated value. 



Group Sta t is t i cs  for  Upper Flow System Samples Collected 
November 1992 through May 1994 

Cd i n  ug/L 

Range o f  Range o f  Frequency o f  6ernnetric Standard Coefficient Upper 95% 
Location Detected Conc. Quant. L imits Detect i on Average Mean Devlatlon o f  Variation Confidence --------------- ______----------- --------------- ---------------- ----------_ __---_----- ----------- ----------- ----------- 

Down-Gradient 2.0' - 2.0a 1 - 1  1 1 35 .54 .53 .1 18.84 .8 
On-Si t e  1.3a - 3.2a 1 - 3  2 1 44 .63 .59 .3 47.36 1.31 
Up-Gradi ent 1 - 1  0 1 17 .5 .5 0 0 - 5  - 

C l  i n  ug/L 

Range o f  Range o f  Frequency o f  6eanetrtc Standard Coeff icient Upper 95% 
Locat 1 on Detected Conc. Quant. L imits Detection Average k a n  Deviation o f  Varlatlon Confidence ---__-_________ _______-_-------- --------------- ---------------- ----------- __--__----- ----------- ----------- -------___- 

- Down-Gradient 18900 - 207000 35 I 3 5  97770.55 95735.4 22082.5 22.58 154522.59 
On-Si t e  6750 - 687000 44 1 44 124790.74 76103.63 185015.39 148.25 542933.54 
Up-Gradi ent 2820 - 17100 17 1 17 9918.71 9672.36 2740.65 27.63 21703.59 

- 
- 

Co i n  ug/L 

Range o f  Range o f  Frequency o f  6eunetric Stamlard Coefficient Upper 95% 
Location Detected Conc. Quant. L imits Detect i on Average Mean Devlation o f  Yatlat lon Confidence --------------- ______----------- --------------- ---------------- ----------- -_--------- ----------- ----------- ----------- 

Dom-Grad1 ent 61.2 - 61.2 6 - 10 1 I 12 8.68 5.65 11.47 132.11 38.16 
On-Si t e  8.aa - 24.ga 6 - 10 4 1 14 7.87 6.18 7.31 92.94 25.79 
Up-Grad1 ent - 6 - 10 0 1 5  3.66 3.63 .57 15.74 6.14 

C r  i n  ug/L 

Range o f  Range o f  Frequency o f  Geunetric Standard Coeff icient Upper 9% 
Location IDetected Conc. Quant. L imits Detection Average k a n  Devlation o f  Variation Confidence ----------_--__ ______----------- --------------- ---------------- ----------- ----------- ---------- ----------- ----------- 

h - G r a d i  ent 3.4' - 79.7 3 - 16 4 I 35 4.35 3.08 5.11 117.58 17.49 
On-Si t e  3.6a - 14.0 3 - 6  12 I 44 3.61 3.24 1.84 51.04 7.79 
Up-Gradi ent 3.4' - 10.6 3 - 6  4 1 17 2.96 2.83 1.12 37.08 7.79 

aEstimted value. 



Group Stat ist ics f o r  Upper Flow System Samples Colllected 
November 1992 through May 1994 

Cu i n  ug/L 

Location 

Dorm-Gradient 
On-Si t e  
Up-Gradient 

--------------- 

DO i n  mg/L 

Locat i on 

Dorm-Gradi ent 
On-Si t e  
1Up-Gradi ent 

--------------- 

F i n  ug/L 

Loca t i on 

Down-Gradient 
On-Si t e  
Up-Gradient 

--------------- 

Range o f  Range of Frequency of Geometric Standard Coefficient Upper 95% 
Detected Conc. Quant. Limits Detection Average IMean Deviatlon o f  Variation Confidence ----------------- --------------- ---------------- ----------- ----------- ----------- ----------- _---------_ 
3.4a - 197 2 - 5  9 135 8.89 4.39 13.29 149.42 43.06 
2.ja - 465 2 - 5  13 1 44 30.42 5.1 64.34 211.48 175.83 
4.1' - 6.1a 2 - 5  2 f 17 2.09 2.06 .43 20.54 3.94 

Range of Range o f  Frequency o f  Geometric Standard Coefficient Upper 95% 
Detected Conc. Quant. Limits Detect i on Average k a n  Deviation o f  Variation Confidence ____________----- --------------- -_-------------- ----------- ----------- ----------- -_-------- ----------- 

- 0.26 - 4.68 34 f 34 1.35 1.24 .58 43.1 2.84 
0.49 - 6.71 33 1 33 2.34 2.21 .76 32.64 4.15 
2.45 - 7.58 10 I 10 4.99 4.7 2 40.19 13.61 - 

Range o f  Range o f  Frequency o f  Geanetric Standard Coefficient Upper 95x 
Detected Conc. (Quant . Limi t s  Detect I on Average k a n  Daviation o f  Variation Confidence ----------------- --------------- ---------------- e---------- ---------- ----------- ---_-----_- ----------- 
100' - 457 - 35 I 35 259.71 246.13 87.62 33.74 484.92 

- 60.3a - 3750 44 f 44 769.44 418.86 1039.56 135.1 3118.86 
62.Ja - 199" 17 f 17 127.68 126.75 18.56 14.54 207.51 - 

Fe I n  ug/L 

Range of Range o f  Frequency o f  Geometric Standard Coefficient Upper 95% 
Location Detected Conc. Quant. Limits Detect i on Average Mean Deviation o f  Variation Confidence -____-_________ ----------------- --------------- ------_---_----_ ----------- ----------- ----------- --_-------- --------_-- 

h - B r a d i  ent 5.ga - 165000 10 - 19 31 / 35 4811.89 223.77 11168.75 232.1 33515.6 
On-Site 7.Ja - 14600 19 - 19 43 1 44 1946.6 433.35 2626.04 134.9 7881.46 
Up-Grad1 ent 54.7a - 6180 17 1 17 1402.01 1100.2 917.33 65.42 5346.55 - 

aEstimated value. 



Group Sta t i s t i cs  f o r  Upper Flow System Samples Collected 
November 1992 through May 1994 

H20 i n  fee t  

Range o f  Range of Frequency of Geometric Standard Coefficient Upper 95% 
Locat 1 on Detected Conc. @ant. Limits Detectfon Average Mean Deviation o f  Variation Conftdence --------------- ----------------- ------i-------- ---------------- ----------- ----------- ----------- ----------- ----------- 

- Dorm-Gradi ent 3.14 - 19.05 33 I 33 9.88 9.29 4.23 42 .88 20.77 
On-Site 3.55 - 53.45 43 I 43 22.05 16.03 16.04 72.74 58.31 
Up-6radient 6.84 - 22.04 18 I 18 14.96 14.26 5.85 39.11 40.13 

- 
- 

Hs i n  W L  

Range o f  Range o f  Frequency o f  Gwmetrlc Standard Coeff icient Upper 95% 
Loca t i on Detected Conc. Quant. Limits Detection Average Mean Deviation o f  Variation Confidence --------------- ----------------- --------------- ---------------- ----------- --_-------- ----------- ----------- ----------- 

- Down-Gradi ent . 1  - . 1  0 1 23 .05 .04 0 0 .05 
On-Si t e  . 1  - .2 0 1 29 .05 .05 . 01 31.42 .09 
Up-Gradient . 1  - . 1  0 1 11 .05 .04 0 0 .D5 

- 

K i n  ug/L 

Range of Range o f  Frequency o f  Geometric Standard Coefftciemt Upper 95% 
Locat 1 on Detected Conc. Quant. Limits Detection Average Mean Deviation o f  Variation Confidence --------------- ----------------- --------------- ---------------- ----------- ----------- ----------- ----------- ----------- 

- 35023.37 Down-Gradi ent 770a - 29400 35 1 35 13385.55 10040.23 8419.38 62.89 - 99184.7 On-Site 2640a - 116000 44 1 44 31971.16 18660.95 29740.5 93.02 - 3559.19 Up-Gradient 12OOa - 3950 17 1 17 2238.33 2224.7 307.17 13.72 

Range o f  Range o f  Frequency o f  Geometric Standard Coefficient Upper 95% 
Locat 1 on Detected Conc. @ant. L imits Detection Average Mean Deviation o f  Variation Confidence --------------- ----------------- -------_---_--- ---------------- ----------- ----------- ---------_- -___------ ----------- 

- 79189.18 Down-Cradient 10800 - 90800 35 1 35 50029.99 58374.06 7921.86 13.46 
42470.55 61.8 164703.12 On-Si t e  5360 - 160000 44 1 44 68719.66 54198.67 - 63.08 141922.78 1Up-Gradient 10800 - 76600 17 1 17 38227.77 32505.59 24115.11 

- 

aEsttmated value. 



Group Sta t is t i cs  for Upper Flow System Samples Colllectedl 
November 1992 through May 1993 

Hn i n  y/t 

Range o f  
Detected Conc. ----------------- 

2.3a - 11400 
12.5" - 12900 
1.2a - 520 

Standard 
Deviation 

732.77 
4589.93 

57.41 

----------- 
Coefflcient Upper 9 s  

95.75 2648.51 
14491.92 

58.45 345.1 

o f  Variation Confidence ---------- ----------- 
111.44 

L a a t i o n  

Down-Gradient 
On-S i  te  
Up-Gradi ent 

--------------- 

Ho i n  ug/L 

Average ----------- 
765.29 

4118.68 
98.22 

Range o f  
Detected Conc. ----------------- 

2.1a - 240 
2.1a - 2150 
1.4a - 3.ga 

Range o f  Frequency o f  
Quant. L i d  t s  Detection 

31 / 35 
40 / 44 
9 / 17 

--------------- ---------------- 
22 - 27 
22 - 27 
1 - 27 

Standard 
Deviatlon 

Coefficient Upper 95% 

81.97 270.94 
121 1765.42 
11.44 8.33 

o f  Variation Confidence ----------- ----------- Location 

Down-Grad1 ent 
On-Site 
Up-Gradient 

--------------- 

NH4 I n  y / L  

Average 

87.21 
472.71 

5.58 

----------- 
71-49 

571 -99 
.63 

Range o f  
Detected Conc. -------__-------- 

19 - 4840 
12.0' - 26700 
21.0 - 80 

Range o f  Frequency of 
Quant. Liml t s  Detection 

e 35 / 35 
- 43 / 43 

16 / 17 

--------------- ---------------- 

20 - 20 

Geometric 
Mean 

137.03 
1436.76 

42.38 

----------- 
Standard 
Devlati on 

Coef f l c lmt  Upper 95% 

207.04 3461.35 
23032.05 118.48 

15.86 71.94 

o f  Variation Confldence --------- ---------- #Locat i o n  Average 

547.58 
6262.34 

42.76 

1133.76 
7420.22 

6.70 

Down-Gradi ent 
On-Si t e  
Up-Gradi ent 

H02 i n  ug/L 

Range o f  
Detected Conc. ----------------- 

3.36 - 338" 
6.7a - 1470 
3.9" - 21.2" 

'tiwmetric 
k a n  

Standard 
Deviation 

Coefficient Upper 95% 

110.93 162.36 
180.25 441.28 
60.25 26.15 

o f  Variation Confidence ----------- ----------- Locat Ion' Average 

42.16 
81.47 

7.28 

----------- 
26.87 
28.01 
6.38 

46.77 
146.86 

4.38 

8Down-Gradi ent 
On-Site 
Up-Gradient 

aEstimated value. 



Group Sta t is t i cs  for Upper Flow System Samples Collected 
November 1992 through May 1994 

NO3 i n  ug/L 

Range of Range of Frequency o f  Geometric Standard Coefficient Upper 95% 
Loca t i on Detected Conc. Quant. Limits Detect i on Average Mean Devlation o f  Varlatlon Confidence 

39102.09 Down-Gradient 36.9' - 53700 10 - 10 22 / 23 14052.92 5812.07 9777.88 69.57 
Dn-Site 19.1" - 266000 29 1 29 30330.24 3063.24 85608.64 223.29 240079.45 
Up-Gradient 31.8' - 20900 11 / 11 3063.81 2542.42 2934.76 75.95 16483.29 

- 
- 

N03+N02-N i n  ug/L 

Range o f  Range o f  Frequency o f  Geometric Standard Coefficient Upper 9% 
Location Detected Conc. Quant. Limits Detection Average Mean Deviation of Varlatlon Confidence _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ----------------- --------------- ---------------- ----------- ----------- ----------- --------_-- ----------- - Down-Gradient 17. 5a - 3700 12 1 12 1465.02 721.55 1169.64 79.79 4471.81 

On-Site 7.0" - 43200 .go35 - .go35 14 / 15 6049.34 472.79 15041 -06 240.63 41546.25 
{Up-Gradi ent 41.aa - 4330 6 1 6  1265.63 540.68 1240.06 97.97 6597.09 - 

Ha i n  ug/L 

Range of Range of 'Frequency o f  Cwmetrlc Standard Coefficient Upper 95% 
Location Detected Conc. Quant. Limits Detection Average b a n  Deviation o f  Varlatlon Confidence __--___________ __--------------- --------------- -----_---_------ ----------- ----------- ----------- ----------- -------_--- 

- Down-Gradient 58300 - 348000 35 / 35 212311.1 207662.46 49051.8 23.1 330374.23 
44 1 44 474848.33 310653.42 451486.69 95.08 495208.25 On-Site 46700 - 1630000 -.  

Up-Gradi ent 23100 - 64800 17 / 17 38089.99 37564.92 12746.93 32.77 93701.03 - 
N i  i n  ug/L 

Range o f  Range o f  Frequency o f  Geometric Standard Coeffictent Upper 95% 
Mean Devfation o f  Varlatlon Confidence Location Detected Conc. Quant. L i m i t s  Detection Average -_-------__--__ ----------------- --------------- ---------------- ----------- ----------- ----------- ----------- ----------- 

Down-Gradient 10.Ja - 130 6 - 14 6 / 35 9.45 7.58 8.62 91.2 31.6 

Up-Gradient 6 - 14 0 1 17 4.96 4.96 .05 1.16 5.21 
On-Site 7.Ja - 63.1 6 - 14 23 / 44 14 10.58 14.77 105.49 47.4 - 

aEstimated value. 



Group Sta t is t i cs  fo r  Upper Flow System Samples Collected 
November 1992 through May 1994 

Pb i n  ug/L 

Location 

Darn-Gradi ent 
On-Site 
Up-Gradi ent 

Pb210 in1 pCi/L 

--------------- 

Locat i on 

Darn-Gradi ent 
On-Si t e  
Up-Gradient 

Po210 i n  pCi/L 

--------------- 

Location 

D o m - G r a d i e n t  
On-Si t e  
Up-Grad1 ent 

Ra226 i n  pCi/L 

--------------- 

Range of  
Detected Conc. ----------------- 
1.2a - 89.1 
1.2a - 52.8 
l.la - 11.3 

Range o f  
'Detected Conc. ----------------- 
2.7 - 21.0 
2.0 - 79.0 - 

Range o f  
Detected Conc. ----------------- 
0.72 - 6.9 
0.12 - 20.27 - 

Range o f  
Detected Conc. 

0.1 - 1.1 
0.1 - 16.14 
0.1 - 0.56 

----------------- 

Range o f  Frequency o f  Geometric 
Quant. L imits Detection Average 'Mean 

2 - 2  19 1 29 6.42 4.95 
2 - 2  20 1 36 14.07 5.57 
2 - 2  0 1 15 1 1 

--------------- ---------------- ----------- ----------- 

Range o f  Frequency o f  & m e t r i c  
Puant. Limits Detection Average Mean 

.06 - 6.33 2 1 35 .4  .21 
-08 - .86 13 1 43 2.48 .37 
.08 - 1.01 0 17 -16 .16 

--------------- ---------------- ----------- ----------- 

Range o f  Frequency o f  Geametric 
Quant . Limits Detect i on Average Mean 

.02 - 1.33 13 1 35 .13 .1 

.04 - 1.45 32 1 44 2.06 .57 

.05 - .55 8 1 17 .10 .17 

------------_-- ---------------- ----------- ----------_ 

Standard 
Devl a t  1 on ----------- 
5.9 
6.99 
1.62 

Standard1 
Deviation 

.40 
6.28 
.03 

----------- 

Coeff icient Upper 95% 

151.30 19.07 
150.7 20.46 
66.92 9.42 

of Variation Confidence ----------- ----------- 

Coeff icient Upper 95% 

65.29 17.21 
167.78 67.45 
0 1 

o f  Variation Confidence ----------- ----------- 

C o e f f l c i a t  Upper 95% 

120.79 1.64 
252.97 16.69 
18.7 .29 

of Variation Confidence ---------- ----------- 

Coeff iclant Upper 95% 
o f  Variation Confidenut ----------- ----------- 
87.3 .42 
171.94 10.07 
38 .49 

~ 

aEstinmted value. 



Group S ta t i s t i cs  for  Upper Flow System SmnpJes Collected 
November 1992 through May 1994 

Ra228 i n  pCi/L 

Range o f  Range o f  Frequency o f  Geometric Standard Coefficient Upper 95% 
Locat i on Detected Conc. Quant. L imits Detect i on Average Mean Deviation o f  Variation Confldence --------------- ----_-----_-____- --------------- ---------------- ----------- ----------- ----------- ----------- -----__--__ 

- Ow-Gradient 1 - 7  0 1 35 1.16 1.16 .13 11.84 1.52 
On-Si t e  1 - 7  0 I 44 1.51 1.44 .47 31.44 2.58 
Up-Gradient 1 - 4  0 1 17 -95 .94 * 18 19.28 1.74 

- 
- 

Rn222 i n  pCi/L 

Range o f  Range o f  Frequency o f  Gecunetric Standard Coefflcient Upper 95% 
L ocat i on Detected Conc. Quant. Cimits Detection Average Mean Deviation o f  Varlatlon Confidence ----__---______ ______-____-____- -_-----_------- ---------------- ----------- ___-------- ----------- ----------- ----------- 

Down-Gradi ent 196 - 10591 35 I 35 1577.68 1176.27 1618.17 102.56 5736.38 
On-S i  t e  99 - 59651 43 1 43 4302.12 1647.74 7500.2 174.33 21252.59 
Up-Grad1 ent 203 - 1265 - 18 / 18 700.44 696.7 89.95 12.84 1087.23 

- 

SO4 i n  ug/L 

Range o f  Range o f  Frequency o f  Geometric Standard Cwf f i c l en t  Upper 95% 
Locat i on Detected Conc. Quant. L imits Detection Average Mean Devtatltm o f  Varlatton Confidence ----------__-__ ___________---___ --------------- ---------------- ..---------- ___-------- ----------- ---------- ----------- 

- 35 I 35 789266.66 786281.23 73545.23 9.31 978271.92 Darn-Gradient 250000 - 1320000 
On-Si t e  316000 - 2380000 - 44 1 44 295116.66 160347.24 589932.58 45.55 628364.31 
@-Gradient 70800 - 1200000 - 17 1 17 545699.99 400559.95 443546.92 81.28 452951.77 

S b  i n  ug/L 

Range o f  Range o f  Frequency o f  Geometric Standard Coefficlent Upper 95% 
'Locat i on Detected Conc. Quant. L imits Detection Average Hean Deviation o f  Varlatlon Confldence --------_-__-__ ____________--___ --------------- ---------------- ---------__ ____-_----- ----------- ----------- ----------_ 

Darn-6radient 1.2" - 1.9a 1 - 1  5 1 23 .69 -67 .15 22.93 1.09 
On-Si t e  l .Oa - 227 1 - 1  4 1 29 28.87 1.18 80.05 277.21 217.8 
@-Gradient 1.2a - 2.oa 1 - 1  5 I 11 1.04 1.02 .2 19.86 1.92 

aEstimated value. 



Group Sta t ts t i cs  for Upper Flow System Samples Collected 
November 1992 through Hay 1994 

Se i n  ug/L 

Range o f  Range o f  Frequency o f  Geonetric Standard Coefficlent Upper 95% 
Detect 1 on Average Mean Deviation of Variatlon Conftdence Locat 1 on Detected1 Conc. Quant. L imits -__-__________- ----------------- --------------- ---------------- -----_--__- ----------- --------- --------_-_ _--________ 

Down-Gradient 1.2a - 57.4 2 - 3.3 29 / 35 15.59 12.37 8.16 52.38 36.58 
On-Si t e  l.Ba - 302 2 - 3  32 / 44 30.87 8.37 67.97 220.18 184.5 
Up-bradi ent 1.5" - 5.1" 2 - 15 8 1 17 2.84 2.61 1.24 43.71 8.19 

Sr i n  ug/L 

Range o f  iRange o f  Frequency o f  Geometric Standard Coeff ldent Upper 95% 
Location Detected Conc. Quant. Limits Detection Average Mean Deviation o f  Variatlon Conftdence _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____------------ --------------- -----------__--- ----------- ----------- ----------- _----_----_ __---______ 

- Down-Grad1 ent 1120 - 4740 23 / 23 2568.33 2495.24 654.74 25.49 4251.02 
On-Si t e  318 - 4710 29 / 29 2667.87 2134.6 1412.13 52.93 6000.5 
Up-Gradient 607 - 3650 11 1 11 1680.6 i3eo.25 69.92 7908.88 

- 
- 1973.77 

TDS i n  mg/L 

Range of  Range o f  Frequency o f  6eeanetrlc Standard Caefflcient Upper 95% 
Locat 1 on Detected Conc. Quant. Limits Detect i on Average Man Deviation of  Varlatlon Confidence --__-_________- ----------------- --------------- ---------------- -------_--- ----------- ----------- --------_-- -_-_--_--__ 

- Down-Gradient 792 - 2466 35 1 35 1748.2 1742.89 149.57 8.55 2132.62 
On-Si t e  886 - 5616 44 1 44 2800.07 2525.93 1326.99 47.39 5799.08 
IUp-Grad1 ent 354" - 2264 17 1 17 1150.47 989.59 715.24 62.16 4226.01 

- - 
Tanp i n  deg C 

Location 
Range o f  Range of 

Detected Conc. Quant. L imits 
Frequency o f  

Detect i on Average 
6eometric Standard Coefficient Upper 95% 

Devlatlon o f  Var la t im Confidence b n  

aEstimated value. 



Group Sta t is t i cs  fo r  Upper Flow System Samples Collected 
November 1992 through IMay 1994 

Th230 i n  pCi/L 

Range o f  
IDetectedI Conc . 

Standard 
Devi a t  i on 

.23 

.46 . 01 

----------- 
Coeff icient Upper 95% 

46.69 1.08 
90.56 1.55 
10.18 .16 

of Variation Confidence ----------- ----------- iLocatlon 

Darn-Gradi ent 
On-Si t e  
Up-Gradient 

Th232 i n  pCi/L 

--------------- 
0.34 - 0.91 
0.34 - 1.06 
0.3 - 0.45 

Range of 
Detected Conc. 

Range o f  Frequency o f  
Quant. Llmi t s  Detect i on 

.07 - 4.95 1 I 35 

.OS - 6.82 2 / 43 

.OS - .3 1 1 17 

--------------- ---_----_------- 
Standard 
Devi a t  i on 

.21 
-36 
.03 

----------- 
Coefficient Upper 95% . 
o f  Variation Conf i dence ----------- ----------- 

56.57 .94 
106.92 1.15 
31.6 .22 

Locat i on 

IDown-Gradi ent 
On-Site 
Up-Grsdi ent 

T1 in  ug/L 

0.16 - 0.16 
0.46 - 0.88 
0.55 - 0.55 

Range o f  
Detected Conc. ----------------_ 

1.8" - 1.8" 
1.1" - 1.1s 

Coeff icient Upper 95% 
of  Variatian Confidence ----------- ----------- 

14.28 .84 
15.06 -8 

1.96 -63 

Locatton 

Down-Gradi ent 
On-Si t e  
IUp-Gradi ent 

U i n  ug/L 

.62 

.59 

.58 

Range o f  
Detected Conc. 

306 - 2870 
21.7 - 12600 

----------------- 

2.8" - 1.3 

Geometric 
Mean 

694.05 
729.62 

4.8 

----------- 
Standard 
Deviat i on 

558.08 
1955.05 

* 84 

----------- 
Coeff icient Upper 95% 
o f  Variation IConfidence ----------- ----------- 

68.33 2250.94 
94.34 6490.77 
17.3 8.47 

Location Average ----------- 
81'6.67 

2072.34 
4.86 

Dam-Gradi ent 
On-Si t e  
Up-Pradient 

aEstimated value. 



Group S ta t i s t i cs  far Upper Flaw Systen Samples Collected 
November 1992 through May 1994 

U234 i n  ,pCi /L 

Range o f  Range o f  Frequency o f  Geometric Standard Coeff icient Upper 95% 
Locat i on Detected Conc. Quant. Limt t s  Detection Average Rean Deviation o f  Variation Confidence --------------- ----------------- --------------- ---------------- ----------- ----------- ----------- ---------- ----------- 

- Dcnm-Gradi'ent 1.07 - 968.26 35 1 35 272.23 238.46 164.94 60.58 696.12 
On-Si t e  11.35 - 4096.48 43 I 43 686.53 271.67 644.39 93.86 2142.87 
Up-Gradi ent 0.37 - 77.50 .04 - -04 16 1 17 7.31 5.01 7.7 105.4 40.44 

- 

U235 i n  pCi/L 

Range o f  Range o f  Frequency o f  Geometric Standard Coeff icient Upper 95% 
Location Detected Conc. Quant. L imi ts  Detection Average Mean Deviation o f  Variat ion Confidence --------------- ----------------- --_------------ ---------------- ----------- ----------_ ----------- ---------- ----------- 

Dam-Gradient 3.94 - 41.32 8.98 - 16.77 19 f 23 13.27 11.59 8.68 65.43 35.59 
On-S i  t e  0.63 - 194.37 .ll - .44 25 1 29 45.29 13.48 43.27 95.55 143.09 
Up-Grad1 ent 0.49 - 0.49 .Q7 - .29 1 I 12 .ll .1 .os 48.1 .33 

U238 i n  pCi/L 

Locat i on 

Om-Gradt ent 
On-Site 
Up-Sradi ent 

--------------- 

4 i n  ug/L 

Locat i on 

Down-Gradient 
On-Si t e  
Up-Gradi ent 

--------------- 

Range o f  
Detected Conc. ----------------- 

0.52 - 985.64 
8.28 - 4288.89 
0.38 - 77.53 

Range of  
Detected Conc. ----------------- 

65.7 - 2890 
9.1' - 169000 
4.5" - 8.8' 

Range o f  Frequency o f  Geometric Standard Coeff icient Upper 9 s  
Quant. L imi ts  Detection Average Mean Deviation o f  Variation Confidence -__---__-_----- ---------------- ----------- ----------- ----------- ---------- ----------- 

- 35 / 35 276.53 240.13 172.99 62.55 721.13 
-.  43 1 43 700.13 246.36 661.36 94.46 2194.82 

.28 - -28 16 1 17 5.86 3.18 7.53 128.53 38.27 

Range o f  Frequency o f  &metric Standard Coeff ldemt Upper 95% 
Quant. L imi ts  Detection Average Mean Deviation o f  Variation Confidence 

4 - a  22 / 35 348.2 72.27 304.72 110.48 1336.95 
4 - 8  33 1 44 13403.17 208.01 40413.31 301.52 104737.26 
4 - 8  3 / 17 3.43 3.39 .6 17.54 6.02 

--------------- ---------------- ---------- _---__----- ----------- ---------__ ---------__ 

?Estimated value. 



Group Sta t is t i cs  f o r  Upper Flow System Samples Collected 
November 1992 through May 1994 

Zn i n  ug/L 

pH8 i n  

Location 

Down-Gradrent 
On-Site 
Up-Cradlent 

--------------- 

Range o f  
Detected Conc. ----------------- 

2.2a - 500 
3.1" - 78.7 
2.da - 40.5 

Range o f  
Detected Conc. ----------------- 

6.02 - 7.06 
6.27 - 8.51 
6.37 - 7.21 

Standard 
Devl at1 on ----------- 

34.05 
17.29 
8.65 

Coefflctemt Upper 95% 

153.86 109.64 
94.04 57.46 
56.86 52.44 

of Varlatlon Confldence ----------- ----------- 

Coef f 1 ci  emt Upper 95% 
of  Varlatlon Conftdence 

1.38 6.89 
8.4 8.18 
2.87 7.6 

------*---- ----------- 

"Estimated value. 



Group S ta t l s t i cs  fo r  Surface Water Samples Collected 
November 1992 through May 1994 

Ag i n  ug/L 

Range of Range o f  Frequency o f  Geometric Standard Coeff icient Upper 95% 
Locat ion Detected Conc. Quant. L imits Detection Average Mean Deviatton o f  Varlat lon Confldemo --------------- ----------------- --------------- ---------------- ----------- ----------- ----------- ----------- ---------- - Down-Grad1 ent 1 - 7  0 1 144 2.16 2.15 0 0 2.16 

On-Si t e  1 - 7  0 1 2 5  2.2 2.2 -04 2.04 2.32 
Up-Gradient 1 - 7  0 f 22 2.04 2.04 .07 3.81 2.23 

- 
- 

A1 i n  ug/L 

iRange o f  Range o f  Frequency o f  Geometric Standard ,&efficient Upper 95% 
Location Detected Conc. Quant. L imi ts  Detect i on Average Mean Deviation o f  Variat ion Confidence --------------- ----------------- --------------- ---------------- ----------- ----------- ----------- ----------- ---------- 

Down-Gradient 21.4" - 3550 29 - 29 143 / 144 1007.02 751 -46 503.52 50 2049.32 
On-Si t e  54.4' - 1360 25 1 25 443.25 371.46 312.35 70.46 1311.59 
Up-Gradient 15.8' - 1450 29 - 29 21 1 2 2  433.02 292.45 480.89 111.05 1611.2 

- 

Alky i n  ppm 

'Location 
Range of Range of Frequency o f  

Detected Conc. Quant. L imits Detection 
Geanetric Standard Caef f ldent  Upper 95% 

Average Mean Devlatton o f  Variat lon Confideme 

Range o f  Range o f  Frequency of Geometrfc Standard Coeff icient Upper 95% 
Locat i on Oetected Conc. Quant. L imits Detect i on Average Mean Deviation of Variat lon Confidence --_---_--__--_- ----------------- --------------- __-__----------- ----------- ----------- ----------- ------- ----------- 

Dorm-Gradient 27.7 - 350 13.2 - 40 90 1 144 68.73 61.22 30.3 55.72 148.02 
On-Si te  17.3 - 1900 17.3 - 70 18 1 25 369.8 147.11 523.7 141.61 1825.72 
Up-Gradient 60 - 60 9.9 - 61 1 I 22 20.22 17.64 11.1 54.9 47.43 

"Estimated value. 



Group S ta t i s t i cs  f o r  Surface Water Samples Collected 
November 1992 through May 1994 

As i n  ug/L 

Range o f  Range o f  Frequency o f  Geometric Standard Coeffictent Upper 95% 
Locat i on Detected Conc. Ouant. L i m i t s  Detect i on Average Mean Devlation o f  Vartatlon Confidence --------------- ----------------- --------------- ---------------- ----------- -_--__----- ----------- --------_-_ ------_---_ 

Down-Gradi ent 2.ga - 15.1 2 - 4  7 1  I 144 2.83 2.76 .8 28.45 4.5 
On-Si t e  2.5" - 1250 2 - 3  18 / 25 139.63 26.14 183.67 131,54 650.25 
Up-Gradi ent 2.4a - 11.0 2 - 4  5 I 22 4.38 2.98 4.39 100.29 15.15 

B i n  ug/L 

Range o f  Range o f  Frequency of  Geometric Standard Coeff icient Upper 95% 
Locat i on Detected Conc. Quant. L imits IDetection Average Mean Deviation o f  Variation Confidence --------------- ----------------- --------------- ---------------- ----------- -----_----- ----------- ----------- ----------- 

Down-Gradient 35.2a - 130 42 - 42 126 1 144 73.29 73.24 2.61 3.57 70.71 

Up-Gradi ent 30.Xa - 140 42 - 42  21 1 22 69.21 61.99 37.6 54.33 161.34 
- On-Si t e  3ada  - 403 25 25 133.22 110.59 93.92 70.49 394.33 

8a i n  ug/L 

Range o f  Range o f  IFrequency o f  Geolnetric Standard Coefflctent IUpper 95% 
Location Detected Conc. Quant. L lml ts  Detect t on Average k a n  Deviatlon o f  Variatton Confidence --------------- --_-------------_ --------------- ---------------- ----------- ----------- ----------- ----..------ ----------- 

- Dam-Gradient 36.1" - 103 144 1 144 64.43 63.64 9.62 14.94 04.36 

Up-Gradient 24.7a - 141a 22 I 22 83.87 75.92 39.86 47.53 181.54 
- On-Site 22.p - 117a 25 1 25 56.05 54.43 16.13 28.70 100.9 - 

Be i n  ug/L 

Range o f  Range o f  Frequency o f  Geometric Standard Coeff icient Upper 95X 
Location Detected Conc. Ouant. L imi ts  IDetect i on Average k a n  Devlatton o f  Varfatlon Confidence --------------- ----------------- --------------- ---------------- ----------- ----------- ----------- ----------- ------_____ 

- Down-Gradi ent 1 - 1  0 1 96 .5 -5 0 0 .5 
On-Si t e  1 - 1  0 1 17 .5 .5 0 0 .s 
Up-Gradient 1 - 1  0 1 13 .s .5 0 0 .5 

- 
- 

aEstimated value. 



Group Sta t is t i cs  fo r  Surface Water Samples Collected 
November 1992 through Hay 1994 

Beta iln pci/L 

Range o f  Range o f  Frequency of Geometric Standard Coefficient IUpper 9% 
Location Detected Conc. Quant. L imits Detect i on Average k a n  Deviation o f  Varlatlon Confidence _______________ _____---------_-- --------------- ---------------- ----------- ----------- ----------- ----------- ----------- 

Dorm-Gradi ent 12.0 - 130. 19.4 - 33 69 f 144 25.84 23.78 12.69 49.13 52.13 
On-Si t e  25.2 - 1164 10.2 - 47 9 / 25 164.39 55.44 262.7 159.79 894.7 

1 1 22 16.6 13.72 11.16 67.23 43.96 Up-Gradient 26.5 - 26.5 6.1 - 64 

COT i n  unhosfcm 

Range o f  Range of Frequency of Geometric Standard Coefficient Upper 95% 
Location Detected Conc. Quant. L imits Detection Average b a n  Devtation o f  Varlatlon Confidence _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -__-------------- --------------- ---------------- ----------- ----------- ----------- ----------- ----------- 

- bun-Gradient 241 - 1936 144 f 144 1183.36 1177.82 121.83 10.29 1435.56 
On-Si t e  733 - 5170 25 1 25 1662.51 1615.05 466.15 26.03 2958.44 
Up-Gradient 383 - 2080 21 f 21 1201.34 1155.02 339.38 28.25 2032.83 

- 
- 

CN i n  ug/L 

Range o f  Range o f  Frequency of Geometric Standard Coeff ichnt Upper 95% 
Mean Devlatlon o f  Varfatlon Confidence Locat 1 on Detected Conc. Quant. Limits Detection Average ____________-__ -__-------------- --------------- ---------------- ----------- ----------- ----------- ----------- ----------- - Down-Gradi ent 4 - 10 0 f 96 3.5 3.49 0 0 3.5 - On-Site 4 - 10 0 f 17 3.6 3.57 .41 11.62 4.16 

Up-Gradient 4 - 10 0 f 13 3.37 3.36 .25 7.4 4.17 - 
COD i n  mg/L 

Range o f  Range o f  Frequency of Geometric Standard Coefficient Upper 95% 
Location Detected Conc. Quant . Limits Detect i on Average Mean Devtation o f  Varfat lon Confidence _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____------------- --------------- ---------------- ----------- ----------- ----------- ----------- _-------__- 

e Up-Gradient 15.6 - 23.3 2 f 2  19.45 19.06 5.44 27.99 88.65 

'Estimated value. 



Group Sta t is t i cs  fo r  Surface Water Samplles Collected 
November 1992 through May 1994 

Ca i n  ug/L 

Range o f  Range o f  Frequency o f  Geanetric Standard Coeff icient Upper 95% 
Location Detected Conc. Quant. L imits Detecti on Average Uean I k i a t i o n  o f  Vartatton Confidence --------------- ----------------- --------------- ---------------- ----------- ----------- ----------- ----_---_-- ----------- 

Down-Gradient 45000 - 324000 - 144 f 144 146986.1 - 143132.82 37504.61 25.51 224620.66 
On-St t e  52700 - 356000 - 25 1 25 202310.33 197937.43 45169.94 22.32 327882.78 
Up-Gradient 49600 - 431000 - 22 f 22 165292.38 152264.97 80229.22 48.53 361853.97 

ICd i n  ug/L 

Range o f  Range of Frequency o f  Geometric Standard Coefftcient Upper 95% 
Location Detected Conc. Ouant. L imits IDetect t on Average Mean Deviation o f  Variat lon Confidence ___________--_- ----------------- --------------- ---------------- ----------- ----------- ----------- ---------- ----------- - Dom-Gradt ent 1 - 1  0 I 144 .5 .5 0 0 - 5  

On-St t e  1 - 1  0 f 25 .5 .5 0 0 .5 
Up-Gradi ent 1 - 1  0 I 22 .5 .5 0 0 .5 

- 
- 

C1 i n  ug/L 

Range o f  Range o f  Frequency of Geanetric Standard Coeff icient Upper 9% 
Locat 1 on Detected Conc. Quant. L imits Detect t on Average Man Oevtation of Variat lon Confidence -______-___-__- ----------------- --------------- _____---_------- ----------- ----------- ----------- ----------- ----------- 

Down-Gradt ent 3020 - 70900 - 144 1 144 40567.77 40425.34 3152.69 7.77 47093.84 
On-Si t e  4350 - 452000 - 25 f 25 71579.99 51280.48 58240.93 81.37 233512.04 . 159.62 341708.82 Up-Gradient 2490 - 316000 22 f 22 69584.61 27733.37 111071.1 

Co In ug/L 

Range o f  Range o f  Frequency of Geometric Standard Coeff icient Upper 95% 
Location Detected Conc. @ant. L imits Detect i on Average Uean Deviatton o f  Variat ion Confideneo --------------- ----------------- --------------- ---------------- ----------- ----------- ---------- ----------- ---------I 

- IDm-Gradi ent 6 - 10 0 f 48 4 4 0 0 4 
On-Si t e  6 - 10 0 1 9  4.2 4.18 f 44 10.64 5.44 - 
Up-Gradient 6.6” - 6.6’ 6 - 10 1 1 6  3.95 3.0 1.32 33.42 8.14 

“Estimated value. 



#Group Sta t is t i cs  fo r  Surface Water Samples Coll'ected 
November 1992 through k y  1994 

C r  i n  ug/L 

Range of  Range o f  Frequency of Q a g t r i c  Standard Coefficlent Upper 9% 
Location Detected Conc. Quant. L i m i  t s  Detection Average Mean Devlatlon o f  Varlatlon Confldence --------------- ----------------- --------------- ---------------- ----------- -_-_-_---__ __-___--__- --__--_____ ___________ 

Down-Gradi ent 4.6' - 26.3 3 - 6  20 1 144 5.1 4.71 1.68 33.01 8.59 - On-Si t e  3 - 6  0 125 2.02 2.01 .04 2.21 2.14 
Up-Gradient 4.9' - 4.9a 3 - 6  1 1 22 1.98 1.95 .31 15.98 2.75 

Cu i n  ug/L 

F 

Range o f  Range o f  Frequency of Geanetric Standard Coefflclent Upper 95% 
Location Detected Conc. Quant. L imits Detect i on Average Hean Deviation o f  Variation Confidence ---_----------- ----------------- --------------- ---------------- ----------- ----------- -_--------- ----------- -----_--___ 

Down-Gradient 3.3a - 10.7a 2 - 5  40 1 144 2.51 2.47 .45 18 3.45 
On-Si t e  3.1" - 65.1 2 - 5  7 / 25 6.36 4.27 6.56 103.13 24.61 
Up-Gradi ent 10.1a - 10.1a 2 - 5  1 1 22 1.96 1.58 1.72 87.92 6.18 

i n  ug/L 

Range of Range o f  Frequency o f  Geometric Standard Coefficient Upper 9% 
Location Detected Conc. Quant. L imits Detection Average Uean Deviation o f  Varlatlon Confldence --------------- ----------------- --------------- ---------------- ----------- ---_------- ----------- ----..------ ----------- - Down-6radient 75.7' - 267 144 1 144 136.95 136.9 3.6 2.62 144.4 

On-Si t e  82.0' - 1070 25 1 25 269.56 210.55 214.71 79.65 866.48 - - Up-Gradient 78.7' - 364 22 I 22 190.62 170.83 103.41 54.25 443.99 

Fe I n  ug/l 

Range o f  Range o f  Frequency o f  ~ Geanetrlc Standard' Coefficient Upper 95% 
Location Detected Conc. Quant. Limits Detect 1 on Average b n  Deviation o f  Variation Crmfidence --------------- ----------------- --------------- ---------------- ----------- -_--------- ----------- ---------- ----------- 

- Down-Gradi ent 62.2' - 4450 144 1 144 1004.78 859.89 424.25 42.22 1882.99 - On-Si t e  52.1a - 1400 25 1 25 480.58 417.6 297.15 61.83 1306.67 
Up-Gradient 9.5' - 1670 22 1 22 715.97 494.67 641.13 89.54 2286.74 - 

aEEsthnated value. 



Group Sta t is t i cs  for Surface Water Samples Collected 
November 1992 through May 1994 

Hg tn  ug/L 

Cocati on 

Dorm-Gradient 
On-Site 
Up-Gradient 

--------------- 

K i n  ug/L 

Locat i on 

IDown-Gradi ent 
On-Si t e  
Up-Grad1 ent 

--------------- 

Mg i n  ug/L 

Location 

Down-Gradi ent 
Ion-Si t e  
Up-Gradi ent 

--------------- 

Mn i n  ug/L 

'Location 

Down-Gradient 
On-Si t e  
Up-Gradlent 

'Range o f  IRange o f  Frequency of Geanetric 
Detected Conc. Quant. L imits Detect i on Average Mean 

.1 - .1 0 1 96 .05 .04 
0.2oa - 0.20" . I  - .1 1 1 17 .05 .OS 

.1 - .1 0 1 13 .05 .04 

----------------- --------------- ---------------- ----------- ----------- 
- 

- 

Range o f  Range o f  Frequency o f  Geometric 
Detected Conc. Puant. L imits Detect i on Average Mean 

1530 - 14400 144 1 144 4156.73 4147.76 
1000 - 62100 25 I 2 5  12632.5 7673.7 
Bsoa - 9800 740 - 1700 16 I 22 4030.25 - 2435.23 

----------------- --------------- ---------------- ----------- -------_--- 
- 
- 

Range o f  Range o f  Frequency o f  Geanetri c 
IDetected Conc. Puant. Limits Detect 1 on Average Mean 

5840 - 58000 144 1 144 34029.99 33764.64 
17900 - 63800 25 1 25 43639.99 43365.95 
7800 - 58300 22 1 22 29581.19 27222.34 

----------------- --------------- ---------_--__-- ___-___-___ ____-___--_ 
- 
- 
- 

Range o f  IRange o f  Frequency o f  Geometric 
Detected Conc. Puant. L imits Detect i on Average Mean 

27.7 - 460 144 1 144 183.89 182.86 
24.3 - 785 25 1 25 167.59 126.86 
1.4" - 1000 22 I 22 266.01 102.37 

----------------- --------------- ---------------- ----------- ----------- - 
- 
- 

Standard 
Deviatlon ----------- 

0 

0 
.Ol 

Standard 
Deviation 

281.28 
13349.71 
3790.07 

----------- 

Standard 
Deviation ----------- 
4550.22 
5518.62 
12751.24 

Standard 
Deviation ----------- 
21.08 
111.49 
375.51 

Coeff i c ien t  IUpper 95% 
o f  Variation Confidence 

0 .os 
23.95 .09 
0 .os 

----------- ---------- 

Coefficient Upper 95% 
o f  Varlatlon Confidence 

6.91 4751.41 

94.04 13315.93 

----------- ----------- 
105.67 49744.7 

Coefficient Upper 95% 
o f  Warlation Confidence ---------- ----------- 
13.37 43448.96 
12.64 58981.77 
43.1 60821.74 

Coeffictent Upper 95% 
o f  Varlatlon Confidence --..-------- ----------- 
11.46 227.53 
66.52 477.53 
141.16 1186.02 

aEstimated value. 



Group Sta t is t i cs  f o r  Surface Water Samples Collected 
November 1992 through May 1994 

Ho i n  ugfL 

Rana 
Location 

Om-Gradient 
On-Si t e  
Up-Grad1 ent 

--------------- 

NH4 i n  ug/L 

Locat 1 on 

Dorm-Gradient 
On-Site 
Up-Gradi ent 

--------------- 

NO2 i n  ug/L 

Locatlon 

Down-Gradi ent 
h - S 1  t e  
Up-Gradient 

--------------- 

NO3 i n  ug/L 

Locat i on 

Down-Grad4 ent 
On-Site 
Up-Gradi ent 

--------------- 

o f  
De tec tk  Conc. ----------------- 

1.4a - 90.9 
1.2" - 2450 
1.3a - 20.2" 

Range o f  
'Detected Conc. 

14 - 145 
18.0a - 258 
16.Ba - 3990 

Range o f  
Detected Conc. 

6.1a - 63.4' 
16.4a - 86.ea 
2.1" - 3O.Za 

Range o f  
Detected Conc. ----------------- 

49.2" - 6190 
34.7" - 18500 
50.6" - 24600 

Range of Frequency o f  
Quant. . L i d  t s  iDetect i on --------------- ---------------- 

22 - 21 
22 - 27 

97 f 144 
18 / 25 

1 - 27 11 / 22 

Range o f  Frequency o f  
Quant. L imits Detect 1 on 

- 96 / 96 
17 f 17 
13 f 13 

--------------- ---------------- 
- 

Average 

13.88 
174.97 

9.97 

----------- 

Average 

57.19 
92.34 

665.81 

----------- 

Average 

11.04 
38.9 
15.68 

----------- 

Average ----------- 
746.99 

5520.47 
4337.3 

Geometr .; Standard Coeff icient Upper 95% 

13.14 '5.22 37.66 24.7 
45.4 266.73 152.44 916.48 
9.46 3.4 34.16 18.32 

Mean Deviation o f  Variation Confidence ----------- ----------- ----------- ----------- 

Ceanetric Standard Coeff icient Upper 95X 

56.83 7.14 12.48 71.97 
80.56 54.1 58.59 242.75 

140.63 1470.39 220.84 4268.28 

Mean Deviation o f  Variat ion Confidence ----------- ----------- ---------- ----------- 

Geometric Standard Coeff icient Upper 95% 
mean Deviation o f  Variation Confidence 

8.45 9.78 88.63 31.3 
31.3 27.08 69.61 114.18 
13.74 9.81 62.54 46.88 

----------- ----------- ---------- ----------- 

Geanetric Standard Coeff icient Upper 95X 

328.08 1061 142.03 2943.27 
21380.36 
28858.72 

Mean Deviation o f  Variation Confidence ----------- ----------- ----------- ----------- 
1970.28 5704.99 103.34 
1005.46 7711.13 177.78 

~- 

aEstimnted value. 



Group S ta t i s t i cs  f o r  Surface Water Samples Collected' 
November 1992 through May 1994 

N03+N02-N i,n ug/L 

Locat i on 

Down-Gradi ent 
On-Si t e  
Up-Gradi ent 

--------------- 

Na i n  ug/L 

Location 

Down-Gradient 
On-Site 
Up-Gradient 

--------------- 

Locat i on 

Ow-Gradient 
On-Si t e  
Up-Gradlent 

--------------- 

'Pb i n  ug/L 

Locat i on 

Down-Gradi ent 
On-Site 
Up-Gradl ent 

--*------------ 

"Estimated value. 

Range of Range o f  Frequency o f  Geometric Standard Coeff icient Upper 95% 
Detected Conc. Quant. L imlts Detection Average Mean Deviation o f  Variat ion Confidence ----------------- --------------- ---------------- ----------- ----------- -_--------- ----------- ----------- 

- 18.0' - 1840 48 f 48 226.18 46.55 410.61 181.53 1076.15 
ll.!ia - 5950 8 1 8  1750.34 422.79 2438.97 139.34 8530.67 
2i.aa - 1580 9 1 9  492.08 204.19 475.74 96.67 1714.74 

- 
- 

Range o f  Range o f  Frequency of Geometric Standard Coeff icient Upper 95% 
Detected Conc. Quant. L imits Detect i on Average Mean Deviation of Variat ion Confidence ----------------- --------------- ---------------- ----------- ----------_ ----------- ----------- ----------- 

- 5280 - 170000 144 1 144 19112.49 79661.62 4298.35 5.38 88670.09 
15800 - 1060000 25 f 25 151559.99 106304.63 133352.17 07.90 522279.03 
8390 - 203000 22 f 22 81198.8 54089.18 80026.14 98.55 277262.85 

- 
- 

'Range o f  Range o f  Frequency o f  Geanetric Standard Coeff icient Upper 95% 
Detected Conc. Quant. L imi ts  Oetecti on Average Mean Deviation o f  Var i r t lon  Confidence ----------------- --------------- ---------------- ----------- _--_---_--_ ----------- ----------- --------__ 

6.Ea - 11.6' 6 - 14 37 1 144 6.39 6.34 .75 11.76 7.95 
9.1a - 11.4a 6 - 14 2 I 25 5.22 5.19 .65 12.61 7.06 
10.0' - 13.3" 6 - 14 3 I 22 4.98 4.58 2.21 44.43 10.4 

Range o f  Range o f  Frequency o f  Geometric Standard Coeff icient Upper 95% 
Detected Conc. Quant. L imi ts  Detect i on Average Mean Deviation o f  Variat ion Confidence 



Group Sta t is t i cs  for Surface Water Samples Collected 
November 1992 through Hay 1994 

'Location 

Down-Gradi ent 
On-Si t e  
Up-Gradient 

Po210 i n  pCi /L! 

--------------- 

Location 

Dan-Grad4 ent 
On-Si t e  
Up-Gradient 

Ra226 i n  p C i j L  

-------_------- 

Lowt  ion 

Down-Gradi ent 
On-Site 
IUp-Gradi ent 

Ra228 i n  pCil/L 

--------------- 

Location 

Down-Grad ent 
On-Si t e  
Up-Cradient 

--------------- 

Range o f  Range o f  Frequency o f  Geanetric 
Detected Conc. Quant. Limits Detect 4 on Average Mean 

2 - 2.7 2 - 2  20 j 120 1.17 1.17 
4.6 - 33.0 2 - 2  5 I 20 5.48 2.65 

----------------- --------------- ---------------- ---------_- -_--------- 

- 2 - 2  0 f 20 1 1 

Range o f  Range o f  IFrequency o f  Geanetric 
Detected Conc. Quant. L lmits Detect 4 on Average Mean 

.07 - 1.08 0 1 144 .12 .12 
0.65 - 0.65 .ll - .83 1 1 25 .18 .17 
0.14 - 0.19 .08 - .90 2 1 22 .12 .1 

----------------- --------------- ---------------- ------_--_- ----------- - 

Range o f  Range o f  Frequency o f  Geometric 
Detected1 Conc. Quant. L imits Detect i on Average Mean 

0.2 - 1.3 .04 - 1.2 104 f 144 .3 .26 
0.16 - 9.10 .15 - - 2 2  21 f 25 2.43 1.38 
0.1 - 2.35 .or 7 .58 10 f 22 .58 .32 

----------------- --------------- ---------------- _---------- ----------- 

Standard 
Dev4at4on 

.08 
6.78 
0 

Standard 
Devi a t  I on 

* 02 
.06 
.07 

---------- 

Standard 
Deviation 

.I7 

.4 
-24 

---.------e- 

Coeff iclent Upper 9% 
o f  Variation Confidence 

7.55 1.36 
123.81 24.34 

0 1 

----------- ---_------- 

Coeff icient Upper 95% 

23.92 .18 
33.n .36 
63.52 .31 

o f  Variation Confidence ----------- ----------- 

Coefficient IUpper 95% 

68.04 -72 
102.51 9.36 
136.86 2.53 

o f  Variation Confidence ----------- ----------- 

Coeff ident Upper 95% 

19.57 1.27 
24.78 2.76 
21.49 1.76 

o f  Variation Confidence ----------- ----------- 

'Estimated value. 



Group Sta t is t i cs  for Surface Water Samples Collected 
November 1992 through Hay 1994 

Rn222 i n  pCI/L 

Range o f  Range o f  Frequency o f  Geometric Standard Coeff icient Upper 95% 
Loca t I on Detected Conc. Quant. L imits Detect i on Average Mean Deviation of var iat ion Confldence _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ----------------- --------------- ---------------- ----------- ----------- ----------- ----------- ----------- 

Down-Gradient Ja - 1699 45 - 90 66 1 144 70.69 48.14 106.91 151.22 292 
On-Slte 63 - 4624 71 - 71 24 J 25 1109.02 614.09 1171.9 105.66 4366.91 
Up-Gtadi ent 37a - 1550 36 - 129 10 1 22 265.4 120.24 332.14 125.14 1079.16 

SO4 i n  ug/L 

Range o f  Range o f  Frequency o f  G e m t r l c  Standard Coefficient Upper 95% 
Average Uean Devfation of  Variat ion Conftdence Location Detected Conc. Quant. L imits Detect i on __________--_-- ----------------- --------------- -_-_----------*- ----------- ----------- ----------- ----------- -----_----- - '--Gradient 46400 - 787000 144 1 144 385105.55 376894.84 87545.12 22.73 566323.95 

On-Si t e  222000 - 1380000 25 1 25 600493.33 574400.06 182277.79 30.35 107225.6 
Up-Gradi ent 25600 - 1000000 22 1 2 2  223611.9 144361.24 218112.18 97.54 757986.75 

- 

Sb i n  ug/L 

Locat 1 an 

Dawn-Gradi ent 
(On-Slte 
Up-Gradient 

--------------- 

Se i n  uq/L 

Location 

Down-Gradi ent 
On-Si t e  
Up-Gradient 

--------------- 

Range o f  Range o f  Frequency o f  Geometric Standard Coeffictent Upper 9 s  
Detected Conc. Quant. Cimits Detection Average Mean Deviation o f  Variation Confidence _______-__-_----- -------------__ ___________----- ---------*- ----------- ----------- ----------- ----------- 

1.1" - 1.9a 1 - 1  37 / 96 - 73 -72 .12 17.03 I 
1.1" - 2 . P  1 - 1  5 / 17 -8  .75 .33 41.46 1.73 
1.oa - 2 . P  1 - 1  4 1 13 .79 .76 .21 26.73 1.46 

Range o f  Range o f  Frequency o f  Geawtrlc Standard' Coeff icient Upper 95% 
Detected Conc. Quant. L imits Detection Average Mean Devtatlon of  Varlation Confidence ----------------- --------------- __________------ ----------- ----------- ----------- ----------- ----------- 

2.34 2.17 1.18 50.69 4.0 
23 I 25 15 60.7 159.69 206.76 

2.18 -51 23.04 3.49 
7 5 '  144 38.01 

2.0' - 19.6 
2.5' - 540 
1.8' - 9.7 2 - 3  11 1 2 2  2.23 

2 - 3.3 
2 - I5 

aEstimated value. 



Group S ta t i s t i cs  for Surface Water Samples Colllected 
November 1992 through May 1994 

Sr i n  ug/c 

Locat 1 on 

Down-Gradient 
On-St t e  
Up-Gradient 

-_------------- 

TDS i n  mg/L 

Location 

Down-Gradient 
On-Si t e  
Up-Gradi ent 

Temp i n  deg C 

--------------- 

Locat 1 on 

Oown-Gradient 
On-Si t e  
Up-Gradient 

Th230 i n  pCi/L 

--------------- 

Location 

Down-Gradi ent 
On-Si t e  
Up-Gradient 

--------------_ 

Range o f  Range o f  Frequency o f  Qanetr ic 
Oetected Conc. Quant. L imits Detect i on Average Mean 

358 - 2560 96 196 1284.62 1264.01 
1030 - 2990 17 1 17 1956.33 .. 1933.02 
318 - 3490 13 I 13 1398.66 1201.13 

---------_---_--- --------------- ---------------- ----------- -----__-___ - - 
- 

Range o f  Range o f  Frequency o f  Geanetrtc 
Detected Conc. Quant. L i m l  t s  Detect i on Average Mean 

16Ea - 1630 144 1 144 911.88 900.93 
542 - 3690 25 1 25 1380.17 1342.25 
244a - 1842 22 / 22 886.76 828.61 

----------------- ___------------ ---------------- ----------- -__________ 
- 
- 

Range o f  Frequency o f  Geanetric Range o f  
Detected Conc. Quant. L lml ts  Detection Average Mean 

2.1 - 20.8 144 / 144 10.64 10.5 
3.3 - 24.1 25 I25 10.52 10.36 

------L---------- --------------- ---------------- ----------- -------_--- 
- 
- - 1.2 - 18.4 22 I 22 9.7 9.19 

Range of Range o f  Frequency o f  Geanetric 
iDetected Conc. Quant. L imi ts  Detect i on Average k a n  

0.13 - 0.58 .08 - .98 23 / 144 .12 . I1 
0.36 - 0.81 .OS - 8.93 4 I 25 .54 .29 
0.20 - 0.20 .06 - .3 1 I 22 -07 .06 

----------------- --------------- ---------------- ----------- -__________ 

Standard 
Deviatfon 

251.82 
339.62 
857.64 

----------- 

Standard 
Devi a t  i on 

El. 06 
370.36 
337.98 

----------- 

Standard 
#Devi a t  1 on ----------- 

1.6 
2.08 
3.95 

Standard 
Deviation 

.06 

.?3 

.02 

Coef f 1 d e n t  Upper 95% 
o f  Varl a t  1 on Conf I dence ----------- ----------- 
19.6 1805.9 
17.36 2900.47 
61.31 4125.98 

Coeff icient Upper 9 s  
o f  Variatlon Confidence ----------- ----------- 
16.78 1228.73 
26.83 2409.79 
38.11 i7ia.81 

Cwf f 1 d ent Upper 95% 
o f  Varl a t  1 on Conf 1 den- ---------- ----------- 
15.1 13.97 
19.85 16.33 
40.8 19.39 

Coeff iclent Upper 95% 
o f  Variat ion Confidence ----------- ----------- 
52.85 .25 
135.52 2.57 
34.28 .13 

~~ 

'Estimated value. 



Group Sta t i s t i cs  f o r  Surface Water Samples Collected 
INovember 1992 through May 1994 

Th232 i n  pCi>/L 

Location 

Down-Gradi ent 
On-Site 
Up-Gradient 

--------------- 

J1 i n  ug/L 

Location 

Down-Grad1 ent 
On-Site 
Up-Gradient 

--------------_ 

U I n  ug/L 

Locat i on 

IDown-Grad1 ent 
On-Site 
Up-Gradient 

U234 I n  pCi/L 

Location 

Down-Gradient 
On-Site 
Up-Gradient 

--------------- 

Range o f  Range o f  Frequency of Geanetric Standard Coefficient Upper 9% 
\Detected Conc. Quant. L imits Detect i on Average Uean Deviation o f  Variation Confidence 

0.09 - 0.09 .OS - .92 1 1 144 .08 -08 .03 44 .49 .16 
.OS - 5.31 0 / 25 .33 .18 .46 137.98 1.63 

0.09 - 0.09 .04 - .3 1 / 22 .06 -05 .02 41.42 .12 

__________-__-__- --------------- ---------------- ----------- ----------- ----------- ---------- ----------- 

Range o f  Range o f  Frequency o f  Geometric Standard Coefficient Upper 95% 
Detected Conc. Quant. L imits Detect i on Average Mean Deviation o f  Varlatlon Confldence _____________-_-- --------------- ---------------- --__------- -_--------- ----------- ----------- ------_--_- 

- 1 - 2  0 1 144 .58 .57 0 0 .58 
1 - 2  0 1 25 .6 .59 .02 3.33 .65 
1 - 2  0 / 22 -57 .56 .08 15.63 .79 

- 
- 

Range o f  Range o f  Frequency o f  Geometric Standard Coefficient Upper 95X 
Detected Conc. Quant. L imits Detect i on Average Mean Devlation o f  Variation Confidence 

20.8 - 508 1 - 1  126 1 144 93.56 82.13 55.67 59.5 208.81 
13.3 - 3230 25 1 25 652.12 245.87 1014 155.49 3471.05 

l . O a  - 103 1 - 1  17 1 22 19.83 8.63 25.47 128.48 82.25 

_______-___-__--- --------------- ---------------- --__------- ----------- ----------- ----------- ------_--__ 
- 

Range o f  Range o f  Frequency o f  Geometric Standard Coefficient Upper 95% 
Detected Conc. Quant. L imits Detect i on Average Uean Deviation o f  Varlatlon Confidence _______--__------ --------------- ------L--------- ----------_ ----------- ----------- ---------- ---------- 

- 2.42 - 176.51 144 1 144 33.9 29.94 19.66 58 14.6 
5.44 - 1064.78 25 / 25 228.25 84 348.76 152.79 1 197.83 
0.77 - 39.30 22 1 22 8.33 5.55 8.47 101.7 29.08 

- - 

aEstimated value. 



Group Sta t is t i cs  f o r  Surface Water Samples ICollected 
November 1992 through May 1994 

U235 i n  ,pCi/L 

Location 

Down-Gradient 
On-Si t e  
&-Gradient 

--------------- 

U238 I n  pCilL 

Locatlon 

bun-Gradient 
On-Si t e  
Up-Gradient 

--------------- 

v i n  ug/L 

Locat i on 

Down-Gradient 
On-Sl t e  
'Up-Gradl ent 

--------------- 

Zn i n  ugJL 

Locat;ion 

Down-Gradient 
On-Si t e  
'Up-Gradi ent 

--------------- 

'Estimated value. 

Range of Range o f  Frequency o f  Geometric Standard Coefficient Upper 95% 
Detected Conc. Quant. L imi ts  Detection Average Clean Deviation of Variation Confidence __________-_----- --------------- -_-------------- ----------- ----------- ----------- ----------- ----------_ 
0.96 - 4.89 .04 - 3.54 61 1 96 1.11 1.09 .16 14.57 1.44 
0.88 - 42.85 .I7 - 2.26 10 J 16 10.55 3.53 14.2 134.55 50.04 
0.09 - 0.09 .Q5 - .27 1 1 16 -08 .07 .02 35.04 -15 

Range o f  Range o f  Frequency o f  Geunetrlc Standard Coefflclent Upper 95% 
Detected Conc. Puant . Liml  t s  Detection Average Mean Deviatton o f  Varfation Confidence ----------------- --------------- ---------_------ ----------- ----------- ----------- ----------- ----------- - 1.87 - 174.24 144 1 144 33.46 29.5 19.51 58.32 73.86 
3.59 - 1063.50 25 1 25 228.41 80.72 350.66 153.52 1203.28 
0.36 - 38.07 .28 - .41 19 J 22 6.85 3.55 8.27 120.7 27.12 

- 

Range o f  Range o f  Frequency o f  Geunetrlc Standard Coefficient Upper 95% 
Detected Conc. Quant. L imits Detect i on Average Mean Deviation of Variation Confldemce ----------------- --------------- -----------_---- ----------- ----------- ----------- --------1-- ---c------- 

6.6a - 280 4 - 7  90 1 144 20.84 10.35 34.21 164.17 91.66 - 19881.86 9.6a - 52000 25 / 25 3856.25 602.83 5764.6 149.48 
4.6a - 29.8' 4 - 8  5 I 22 9.3 5.56 10.95 117.67 36.14 

Range o f  Range o f  Frequency o f  6eometric Standard Coefficient Upper 95% 
Detected Conc. Puant. ILimlts Detect i on Average Mean Deviatton of Varlatlon Confidence ----------------- --------------- ___-______------ ----------- ----------- ----------- ------_---- ----------- 

3.1a - 86.7 7 - 7  125 1 144 24.62 23 7.14 29-02 39.42 

4.Za - 34.1 3 - 6  20 I 22 11.65 11.11 3.59 30.84 20.46 
3.1a - 38.3 7 - 7  24 I 25 12.34 12.06 3.07 24.87 20.88 



Group Stat ist ics for  Surface Water Samples Collected 
November 1992 through Hay 1994 

pH i n  

Range o f  Range o f  Frequency o f  Gernnetric Standard Coefficient Upper 95% 
Location Detected Conc. Puant. Limdts Detection Average Uean Deviation o f  Variation Confidence --------------- ----------------- --------------- ---------------- ----------- ---_------- -------_--_ _--_------_ -__--_----- - 6.85 - 9 .1  144 f 144 8.39 8.39 .27 3.23 8.95 

On-Si t e  7.56 - 9.46 25 1 25 8.17 8.17 .19 2.42 8.72 
Down-Gradient 

Up-Cradl ent 7.21 - 8.24 22 f 22 7.68 7.68 .29 3.87 8.41 

- 
- 

aEstimated value. 
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Table 1 
Summary of Swooning Level Bonchmsrlr Concontralions 

Cobdl 

Lead I 

&crry 
Nckd 
Slmm 
Sku 

Vm& 
tmc 

Radionuclides (pWg of pCi11) 

I c- 

l Manganese ( I d )  
I 

, 
lfhpbm 

I 
I 

Lud-210+ D 1 20 
5 27 
0 01 
0 011 
0 01 
56 57 
63 52 
47 89 
0 17 

I' 

IPdcnUm-210 I 

110 
8 

1921 1 
1372 
274 
1372 

10154 

38421 
82 

5489 

1372 
22 

I821 
82331 

1372 

N9 
Nb 
tu4 
NA 
N9 
MA 
Nh 
N4 

- 
110 

19211 
0.13 
274 
1372 

101% 
1800' 
38421 

82 
$489 
1372 
1372 

22 
1921 

82331 

0.57 

.. 

1.20 
5.27 

- 
267399 
20055 

46794872 
3342491 
668498 

3342491 .. 
247a4432 
I 

93589744 
200540 

13369963 
1 3342491 
I 3312491 

5.9480 
4679487 

1; 2oM4s4s1 

I 
' N A  
I M  

NA 
M I 06.00: 

o . o l l o o l l  ; 0.01 
56.57 767.19 767.19 
6a.52 158509 lYl5.W 

0.11 0 17 0.17 
0.80 0 82 N4 0.82 

47- 137142 i a 7 i . e  

56 
244 
905 
366 

21547 
2818 
3053 
2289 
2289 
I 832 

- 
1 1  
1 

1865 
140 
14 

140 

1038 

I40 
8 

%2 
140 
140 
2 

I97 
8423 

- 
- 

M 
Nh 
M 
M 
Nh 
N4 
N4 
N4 
Nn 

- 
11 

0.04 

0.02 
14 
140 

1039 
2 4  

6 
562 
140 
140 
2 

197 
8423 

ma1 

56 
244 
305 
366 

21547 
2018 
3033 
2288 
2288 

0.07 
0.32 
0.40 
0.48 
28.0f 
3.68 

2.98 
2.08 
2.38 

a.97 

iroundwom 
Honancu 
Imdl) 

- 
0.01 
0.001 
2.56 
0.10 
0.02 
0.18 

1.3s 

0.18 
0.01 
0.73 
0.18 
0.1s 
0.003 
0.26 
10.95 

- 
- 

- 
aoi 

0.WE-OS 
256 

200E-0!3 
0.02 
ais 

ai. 

- 
1.35 

0.18 
0.01 
0.73 
0.t1 
0.11 
LOOI 
8.26 
iaes 

0.07 
032 
0.40 
OM 
28.01 
3.66 

2.m 
2.- 

187 

LJs 



Table 2 
Toxicity Factors 

Chemical IName 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (food) 
Cadmium (water) 
Chromium 
Cobalt 
Copper 
Lead 
Manganese (food) 
Manganese (water) 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Lead-21 O+D 
Polonium-21 0 . 
Radium-226+D 
Radium-228+D 
Radon-222+D 
Thoriu m-230 
Thorium-232 
Uranium-234 
Uranium-Z35+D 
Uranium-238+D 

Oral SF 
kg-da ylmg 

ing' 
6.60E-10 
1 SOE-10 
1.20E-10 
1.00E-10 
1.70E-12 
1.30E-11 
1.20E-11 
1.60E-111 
1.60E-11 
2.00E-11 

Oral Rfd 
mgkg-day -- 
0.0004 
0.00003 

0.07 
0.005 
0.001 

0.0005 
0.005 

0.037 

0.14 
0.005 
0.0003 
0.005 
0.02 
0.005 
0.005 
0.00008 
0.007 
0.3 

-- 
-- 

ext" 
1.6051 01 
2.90E-11 
6.00E-06 
2.90E-06 
5.90E-06 
5.40E-11 
2.60E-11 
3.00E-11 
2.40E-07 
5.1 OE-08 

'risk/PCi "risk/yr per Pci/g 
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Table 3 
Ingestion of Soil - Cancer-based 

Chemical Name 

Aluminum 
. Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium (food) 
Chromium 
Cobalt 
Copper 
Lead 
Manganese (food) 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Radionuclides (pCi/g) 

Lead-21 O+D 
Polonium-21 0 
Radium-226+D 
Radium-228+D 
Radon -222+D 
Thoriu m-230 
Thorium-232 
Uranium-234 
Uranium-235+D 
Uranium-238+D 

Soil (cancer) 
( m g m  

-- 

1.20E+00 
5.27E+00 
6.94E-03 
1.43E-02 
7.06E-03 
5.66E+01 
6.35E+0 11 
4.79E+01 
1.73E-01 
8.01 E-01 

TR unitless 0.000ooi 
EF daygyear 350 
ED years 30 
AT years 70 
IF mg-yearks 114 
CF kg/mg 0.000001 

Chemical Equation: 

TRx AT x 365 / EFx SFo x CFx IF 

Rad Equation: 

TR / ((EF x SFo x 0.001 g/mg x IF) + (SFe x ED x (1-Se) x Te)) 

mg-yrlda y 
unitless 

Appendix D September 1995 
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Table 4 
Ingestion of Soil - Moncancer-based 

' 

l 

Chemical Name 

THI 
ATn 
EF 
ED 
IF 
BW 
CF 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium * 

Cadmium (food) 
Chromium 
Cobalt 
Copper 
Leadl 
Manganese (food) 
Mercury 
Molybdenum 
Nickel 
Selenium, 
Silver 
Thallium 
Vanadium 
Zinc 

l 

- 
unit less 1 TH I 

years 30 ATn 
daysfyear 350 EF 
years 30 ED 

IF mg-yr/kg-da y 114 
kg 70 BW 

CF 10-6 kg/mg 0.000001' 

Soil (noncancer) 
( m g W  

71 350 

- 
10937 

8.23 
1921 0.53 
1372.18 
274.44 

1372.1 8 -- 
10154.14 

38421.05 
82.33 

1372.18 
' 5488.72 

1372.1 8 
1372.18 

21.95 
1921.05 

82330.83 

-- 

unit less 
years 
daysfyear 
years 

C he micall Equation: 

THllx AT x 365 / EF x 1/RfDo x CF x IF 

Appendix D September 1995 
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Table 5 
Ingestion of Sediment - Cancer-based 

TR unitless 0.00000i 
ATc years 70 

ED years 30 
ET hwrslday 2.6 
C R s d  mg/hour 1.05 
BW ks 70 
CF 10-6 kglmg 0.000001 

EF daydyear 7 

Se unitless 0.2 ~ 

,Te unit less 1 

Chemical Name 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (food) 
Chromium 
Cobalt 
Copper 
Lead 
Manganese (food) 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Radionuclides (pCi/g) 

Lead-21 O+D 
Polonium-21 0 
Rad ium-226+0 
Radium-228+D 
Radon-222+D 
Thoriu m-230 
Thorium-232 
Uranium-234 
Ura n ium-23 5+D 
Uranium-238+D 

Sediment (cancer) 

2.37E+02 
1.28E+03 
6.94E-03 
1.44E-02 
7.06E-03 
7.67€+02 
1.59E+03 
1.37E+03 
1.74E-01 
8.1 7E-011 

Chemical Equation: 

TRx AT x 365 x BW / CRsed x ET x EF x ED x SFox CF 

Rad Equation: 

TR / ((EF x SFo x 0.001 g/mg x ED x CRsed x ET) + (SFe x ED x (1-Se) x Te)) 

Appendix D September 1995 
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Table 6 
Bngestion of Sediment - Noncancer-based 

1 

~ 

Chemical Name Sediment (Noncancer) 
( m g M  

TH I unit less 1 
ATn years 30 
EF daydyear 7 
ED years 30 
CRsed rng/hour 2.1 
ET hours/day 2.6 
BW 1kg 70 
CF 10-6 kg/mg . 0.000001 

Aluminum 
Antimony 
Arsenic 
Barium 
Berytlium 
Cadmium (food) 
Chromium 
Cobalt 
Copper 
'Lead 
Manganese (food) 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

-- 
26739927 
2005495 

46794871.79 
3342490.84 
668498.1 7 

3342490.84 

24734432.23 

93589743.59 
200549.45 

3342490.84 
13369963.37 
3342490.84 
3342490.84 

53479.85 
4679487.18 

200549450.55 

- 
-- 

C hemical Equation: 

THI x ATx 365 x BW / CRsed x E T x  E F x  ED x l/RfDox CFx IF 

September 1995 DOE-GJPO Appendix D 
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Table 7 
fngestion of Surface Water - Cancer-based 

TR unit less 0.000001 
ATc years 70 
EF daydyear 7 
ED years 30 
CRw Uhour 0.05 
ET hourdday 2.6 
BW kg 70 

Chemical Name Surface Water 
Cancer 
O W L )  

I 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (water) 
Chromium 
Cobalt 
Copper 
Lead 
Manganese (water) 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Radionuclides (pCi/l) 

Lead-21 O+D 
Polonium-21 0 
Radium-226+0 
R adiu m-228+ D 
Radon-222+D 
Thorium-230 
Thoriu m-232 
Uranium-234 
Uranium-235+0 
U raniu m-238+D 

-- - 
3.7502 

1.5E-02 
- 
-- 
I -- 

I .  

56 
244 
305 
366 

21 547 
2818 
3053 
2289 
2289 
1832 

Chemical Equation: 

TR x BW x ATx 365/ CRw x ETx EFx EDx SFox IR 

Rad Equation: 

TR/ SFo x EFx ED x CRw x ET 
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Table 8 
Ingestion. of Surface Water - Noncancer-based 

I THI unitless 1, 
ATn years 30 
EF day sly ear 7 
ED years 30 
,CRw Uhours 0.05 

I ET hourdday 2.6 
I-BW lkgl 70. 

Chemical Name Surface Water 
Noncancer 
OWL) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (water) 
Chromium 
Cobalt 
Copper 
Lead 
Manganese (water) 
Mercury 
Molybdenu rn 

Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

. Nickel 

- 
11 23076923 
0.842307692 
1965.38461 5.  
140.38461 54 
14.038461 54 
140.38461 54 

1038.8461 54 

140.38461 54 
8.423076923 
140.38461 54 
561 -538461 5 
140.38461 54 
140.3846154 
2.2461 53846 
196.538461 5 
8423.076923 

I 

-- 

Chemical Equation: 

THI x BW x AT x 365 / CRw x ET x EF x ED x l/RfDo 
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Table 9 
Ingestion of Groundwater - Cancer-based 

' 

Chemical Name 

unitless 0.000001 ' ITR 
'ATc years 70, 
EF daysly ear 350 
ED years 30' 

BW kg 70 
IR Uday 2 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (food) 
Chromium 
Cobalt 
Copper 
Lead 
Manganese (food) 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Radionuclides (pCi/l) 

Lead-21 O+D 
Polonium-21 0 
Rad iu m-226+ D 
Radium-228+D 
Radon-222+D 
Tho riu m-23 0 
Thorium-232 
Uranium-234 
U ranium-235+D 
Uranium-238+D 

Groundwater 
Cancer 
(mgW 

0.0721 5007 
0.31 746032 

0 3968254 
0.47619048 
28.01 12045 
3.66300366 
3.96825397 
2.97619048 
2.9761 9048 
2.38095238 

Chemical Equation: 

TR x 1BW x AT x 365 / EF x ED x SFo x IR 

Rad Equation: 

TR 1 EFx ED x (SFo x IRw) 
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Table 10 
ingestion of Groundwater - Noncancer-based 

Chemical Name 

Aluminum 
Antimony 
Arsenic 
IBarium 
Beryllium 
Cadmium (water) 
Chromium 
Cobalt 
Copper 
Lead 
Manganese (water) 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Groundwater 
Noncancer 
(mg/L) 

-- 
0.0146 

0.001 095 
2.555 

0.1825 
0.01825 
0.1825 

1.3505 

0.1825 
0.01 095 
0.1 825 

0.73 
0.1 825 
0.1825 

0.00292 
0.2555 
10.95 

-- 

THI unitless 1 
ATn years 30 
EF daysly ear 350 
ED years 30 

BW kg 70 

Chemical IEqu at ion: 

IR Uday 2 

THIxBWxATx365 /EFxEDx l/RfDoxIR 
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Table 11 
Ilngestion of Beef Muscle and Liver - Cancer-based 

Chemical Name 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (food) 
Chromium 
Cobalt 
Copper 
Lead 
Manganese (food) 
Mercury 
Molybdenum 
Nickel . 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Radionuclides (pCi/g) 

Lead-21 O+D 
Polonium-21 0 
Radium-226+0 
Radium-228+D 
Radon-222+D 
Thorium-230 
Thorium -232 
Uranium -234 
U ra n i urn -23 5 + D 
Uranium-238+D 

Beef Tissue (cancer) Beef Liver (cancer) 
(Wm) (WW) 

-- 
-- 

2.43E-03 

9.90 E-04 
-- 
-- 
-- 

3.61 E-03 
1 S9E-02 
5.1 4E-03 
8.96 E-03 
7.03E-03 
1.83E-01 
1.98E-01 
1.49E-01 
8.011 E-02 
1.04E-011 

Chemical Equation: 

TRx AT x 365 x BW/  CRsed x ETx EF x ED x SFo x CF 

-- 
e- 

-- 

1.20E-02 
5.29E-02 
6.61 E-02 
7.94E-02 
4.67E+00 
6.111 E-01 
6.61 E-01 
4.96E-01 
4.96E-0 1 
3.97E-01 

Rad Equation: 

TR I ((EF x SFo x 0.001 g/mg x ED x IR) + (SFe x ED x (1-Se) x Te)) 

TR unitless 0.000001 
ATc years 70 
EF daysly ear 350 
ED years 30 
IR rng DW/day 40000 

liver 12000 
BW ks 70 
CF 10-6 kg/rng 0.000001 

Se un i tl ess 0.2 
Te unitless 1 
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Table 12 
Ungestion of Beef Muscle and Liver - Odoncancer-based 

Chemical Name Beef Tissue (cancer) Beef Liver (cancer) 
(msks) ( m g m  

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (food) 
Chromium 
Cobalt 
Copper 
Lead 
Manganese (food) 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

- 
36.50 
2.74 

6387.50 
456.25 
91 -25 

456.25 

3376.25 

12775.00 
27.38 

456.25 
1825.00 
456.25 
456.25 

J.30 
638.75 

27375.00 

- 
-- 

121.67 
9.1 3 

21 291 -67 
1520.83 
304.1 7 

1520.83 

1 1254.1 7 

42583.33 
91.25 

1520.83 
6083.33 
1520.83 
1520.83 

24.33 
21 29.1 7 

91 250.00 

-- 

THI unitless 1 

EF dayslyear 7 

liver 12000' 

CF 10-6 kg/mg 0.000001 

ATn years 30 

ED years 30 
IR mg DW/day 40000 

BW kg 70 

Chemical Equation: 

THI x AT x 365 x BW / CRsed x ET x EF x ED x 1/RfDo x CF x IF 
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The formatutilized, which separated tables d figures h m t h e  text made it extremely dii5cult to 
remain focysed on the work plan. In many instaaces a single pap  table or figure would have 
been more appropriate within the text. 

f iere  are a number of previous studies and investigations i d d d  in Volume! I, Section 2; 
however, in many instances it is d e a r  what sigdamce or importance should begiven to the 
report. A CoIICise summary of what was learned fbm the study or how it fits into the present 
RVFS would have been helpll. 

DOE has used a number of acronyms and has included a list of acronyms utilized in the 
documents; however, the document leaves undehed a number of terms which should probably be 
included in a table of tenns and definitions or at a minimum be defined the first time that they 
appear in each document. EPA would suggest that the use of acronyms be rmnutllzed as it is 
difl3cult for the lay reader to follow. 

We have included a number of comments on ground water monitoring which we hope will help to 
simp& and focus the modeling effort on those areas which we believe are most important. The 
ground-water modeling should not be the desired objective. Ground-water modeling and 
contaminant transport modeling is used as a tool to aid in understanding the ground-water flow 
system and distribution and movement of contaminants at a site. The results &om the ground- 
water modeling ef fort ,  are used to assist the decision makers (risk managers) in aniving at a 
remedy which is protective of human health and the environment. Any data collected should be 
data used to gain a better understanding of the ground-water flow system in general. 

. .  . 

0 

Response 

Par. I The format of the Work Plan has been revised One- and two-page tables andfigures are 
presented within the text. Tables present on more than two pages and dl oversize tables 
andfigures are placed at the end of the section in which they are first referenced 

Par.2 A concise SLImmLlly of each previous investigation and study &cussed in the alocument 
has been prepared d i nc ldd  in the draj?$d Wwk PIan 

Par.3 13re text has been revised as appropriate to ensure thtpotentiaIIy conjimng terms ate 
clearly &#ned thejirst time they appear in each dxument. 

Par.4 The scope of the groundwater md l ing  eflort has been revised in a c c w h  with 
technical discussom conducted among DOE, EPA, and UVEQ in August 1995. l 
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Comment 1 

fi T ~ l o g y h a s m t t d e a r l y d e f i n e d a t ~ s  
point inthete!xtwhich malcesthisreferenceto tbeupperground-watesflow system. Does 
redkrenceto the "upperground-water~ow system" shallow in quatewary and upper 
Mancos M e ?  Please deletethe! part ofthelast searteaace which stases "upon which the need fix 
remedial action win be assessed". Risk based levelswill not bethe only factor in detemining 
whether or not there is a need for remedial d o n .  

Response 

"The upper ground-waferflaw system, also refwred to as the "Pllwd aquifer", consists of 
the saturated Quatemary &pasits and the upper, weQtheredportion of d r & n g  be&ack " 
mote: the word "mostly" was &kted@r the word "consiists"J 

The term "alluvial aqui$er" wmk? therefore be incomplete ar the aquifer includes weathered 
portions of the underlyrng bedrock uni& that nibcrop agairwt the Quatemary &posits. From 
west to east, the d r l y i n g  be&ock units consist of the A4amo.v W e ,  Drrkota Surdstone, 
Burro Canyon Formation, and the Bitlshy Brrsin Member of the Monison Fonnatioa 

b. l3e bst sentence has been md3ed as suggested 

Comment 2 

1.1 ObJleCtlv- 1-3- . .  It is unclear whether the goal(s) identified are 
consistent with the purpose of an W S .  Furthermore, we are uncertain as to whether a clear 
distinction can be made in the risk assessment to differentiate whether the risk comes f?om the 
contaminated soil or from the d a c e  and ground water. Please clan@ what is meant lby 
"sufficient quahty data"? Ifthis is discussed hrther along in the document, that should be stated 
here. Otherwise, this is a vague term. 

Response 

l3e goak identified in this p a g r q h  are consistent with the p p s e  of an RIFS in ' ' G u i h e  
for Conductinp Remedal Imst~gations and Feosibility Studes Under CERCLA (EPA 54043- 
89-004, OSWER Directive 9355-3-0, October, 1988). "The objective of the NFSprocess in not 
the unoblainoble goal of removing dl uncertainty, but rather to gather i n f i ' o n  suflcient to 
support an informed risk management decision regardng which remedy qpears to be most 
appropriate for u @era site. " AD three goals listed in the second paragrcgrh of page 1-3 are 
focused on p r d n g  su$?cient information for risk management decisions without over 
characterizing the site, 
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e 1 4  The statement made undex the first bullet is correct, however, 
it should be noted that numeric cleanup Criteria (MCb) already exist for ground water. The goal 
for cleanup of OU 
health and the environment, and to meet all applicable or relevant and appropriate regulations 
(ARAR's) as necessary. State ground water protection levels (associated MCLs) is an ARAR It 
is only after an exhaustive effort to show that meeting M C b  is impractical that other options are 
considered. The cleanup of soil and sediment should take into 8ccount the ultimate goal of 
meeting MCLs. Part of the reason for performing risk assessments under CERCLA is the fact 
that there are no soil cleanup standards in place (as there are for ground water) so, consequently 
those levels are, in part, determined using a site specific risk assessment. The regulatory 
standards which are already established make up the other part for determining soil cleanup 
standards. It is evident throughout the report that an assumption is being made that ARAR 
waivers (alternate concentration levels or supplemental standards) will be easy to acquire. This is 

trying to meet the requirements. Please address this issue explicitly somewhere in this section. 

should be to make certain tbat the remedy selected is protective of human 

is possible to acquire an ARAR waiver, but only after first setting a goal and 

Response 

The text h been revised as follmvs: 

"& goal of the final remedy will be to meet ARQRS However, if the requirements of the set 
goal cannot be achieved because of increased environmental &age, technical q b i I i t y ,  cost, 
or other mitigating fixtors, ARAR waivers (altematiw concentration levels or supplemental 
stan&r&) must be pursued 

Comment 4 

1 4  3rd b u l k  The stated objective is to "Develop a numerical 
model that adequately represents surfkce water and ground water conditions within OU III. The 
adequacy of the model 
process. 

be determined on the b& of applicability to the decision-making 
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~reasonsforwhichthemmeri~ @-water flow amitmuport be Mow 0 
should be clear Wore edmking on that task. The modeler should have a clear understanding of 
the objectives of the modeling task (how the model will help to answer questions related to 
ground-water flow and contaminant transport), and a general idea of the degree or extent to 
which the model should accurately agree with &sewed data Tbe numerical ground-water flow 
model will only model that aspect ofthe surface conditionsthat relate directiy to the ground- 
water flow system. This includes surfbce waterboundrary C012ditio118 and seepage rates between 
the surfbe and ground-- syskm. The seepage rate is dependent onthe relatiomhip between 
the elevation of the swfhce-water element (stream, rivex, reservoir, etc.) And the elevation of the 
ground-water flow system and whether or not there is a hydraulic connection between the two 
(no separation W e e n  bottom of srrrface-water body and top of ground-water table). The 
seepage rate is also dependent upon the transmissivity of the media through which the seepage 
occurs. Information about total flow in a stream can be estimated with some river packages 
(Stream-flow routing package, MODRWNT) but this information is not necessary for the 
proposed modeling presented in this document. 

Response 

7he referenced statement has been changed to: "Develop a numerid m&l that a&qua&€y 
represents grd-water  d t i o n s ,  incldng ground water and surjibce water interaction within 
0 u III. 

7he growrd-water matel will not model M a c e  waterjlows &or contaminant transport. 
Surjie water (Montezuma Creek) exists as a bourutlary codtion which acts as a source to 
ground water or a sink to g r d  water. The cumulative amounts of groud-water recharge and 
discharge as a result of this condition (speam) can be determined in model output, but the actual 
volume offIaw in the stream is not computed 

Comment 5 

on 1.2. Te- 1-4- This paragraph does not clearly and 
succinctly identifj the primary decision points in the RVFS. If they are not to be identified in this 
section of the text please indicate where they are within the work plan. 

Response 

B e  following has been inserted at the end of Step I in Section 1.2: "Thejirst decision to be 
made will be whether or not there is an unacceptable current w fiture risk to human health or 
the environment. ?he second &cision will be whether or not there is suflcient infomahbn to 
proceed into the W C A  to &e= that risk, while supporting the final remedj which will meet 
proposed ARARs. ?%e third dkcision will be whether or not prop0SedARAR.s c(111 be cost- 
eflectkly satisfied by the early action The f m h  &cision will be whether or not the final 
remedy can meet NU.& vas part of the fwth decision it is determined that ARARs cannot be 
practicably met, the3flh &cision will be whether or not some alternative remedy requirement 
other than ARQR waivers are appropriate. " 
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d T h e - o n m & = - a n d w  
Contaminant Source" is somewhat misleading. Please refer to comment #2 and address the 58me 

issue here. 

See the response to comment #5 -and the new Wwk Pkm kmpgepsented in the re~panw to 
comment #2. 

Comment 7 

la, o n c e a g a i n , p l ~ a d c t r e s s t h e s a m e i s s u e ~  
in comment #2 under "SurfBce-water and Gpound-water Co . 
first decision to be made should be whether or not there is -le risk. Ifthe risk is 
unacceptable then a risk management decision will need to be made as to whether, proposed 
ARARs can be satisfied Ifthey can, then that should be the goal and actions should be taken 
accordingly. In the event that meeting an ARAR requirement is not practical because of maeased 
environmental damage, technical capability, or cost, e., aa application may be made for an 
ARAR waiver (e.g., alternative concentration levels or supplemental standards). However, it is 
still not automatic that an ARAR waiver will be granted. Alternate requirements may be allowed 
which may require some form of remedial action. 

. Source". For example, the 

Response 

See new Work Plan language presented in responses to comments #2 and #5. 

Comment 8 

e 1-6, Paragraph three states that "S- 
Water and ground-water Contaminant Source Evaluation of the no-action alternative will include 
assessment of ground-water model predictions regarding the length of time anticipated for 
exposure-point concentrations to attain levels protective of human health and the environment and 
meet other reference criteria" 

. 

There are a number of general, undefined terms utilized in this paragraph which must be explained 
in greater detail (e.g., What exposure-points are being contemplated? What is a reasonable period 
of time? What is meant by the term "other reference Criteria?") 

EPA and UDEQ concur that the numerical model can be used to make predictions such as this. 
However, ifthe prediction is one that is used in part (EPA and WEQ have indicated that the 
model results overtime must be supported by monitoring) to conclude that no-action will be taken 
and the contamhation in the ground-water will be allowed to dissipate natudy, the ground- 
water flow model results should be evaluated sbtisticaly. A 95% confidence interval can be 
constructed for parameter estimates to demonstrate how reliable the paramefm esthate is. Ifthe 
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value, then the efitimntl? ofparam- used hthe model indicatesthere is a significant BmouILt of 
uncertaintyassociatedwiththeparameterestimate. Iftheconfidenceinteavalis~wer,for 
example one half order of magninrde of the parameter estimate, the parameter estimate is 
considered more reliable. 

Those COllfjdeLLce intemak can be calculated by firstusing MODFLOW d the public domain 
program BCINT (designed to calculate these mddence iaateavals for parameter estimates) to be 
used with MODFLOW d t s .  Even ifa deterministic &%dm is done initially, the W 
results can be run through MODFLOW to get the necessary information about parame$er 
estimates. Model results can be evaluated Statistically and the predictions made with the transport 
model can be evaluated more objectively. 

Par. 1 No resgo32se required 

Par. 2a 33te text has been revised to ciimB that "eqwswe-point concentrations" refer to the 
locaton where ajrkture house will be co-ted It is anticipated that this WOUH 
occur orrtsicje of theflm@ain along upper Montezuma Creek 

a Par. 2b Promulgations are silent regara!ing explicit 'mawnable times'for ckanup. The NCP 
h s  not pc i& what is a 'reasonable time'for groundwater w strrface water 
cleanup, though the requirement for protection of human health and the environment 
relies upon the lead agency to implicitly determine a reasonable time (ie: when 
acceptable risks are exceeded). 

It has not been detennined that m v c e  water or groundwater contamination presents 
a current or imminent threat to human heaIth or the environment in Montezuma 
Creek canyon Future risk exceedances associated with both sughce water and 
grourtdwaer in the upper &or lower portion of Montezuma Creek cunyon are 
like& and are being assessed as part of the RI. ?he pecijic projectedfiture land use 
under contemplation aFsumes the Monticello Milkite is remedated and converted to 
a go~course around which residential development begins to occur by the year 2005. 

lhe Monticello Mikite (OUI) Record of Decision (ROD) implies one promulgated 
'reasonable time'for gmundwater restoration with the citation of the 'to be 
considered' P C )  40 CFR Part I92 (a) (2) and (3). Based on this regulation the 
J m ,  1990, OU I Feasibility Stu@ stated: "For aquifrs where passive 
restoration of contaminated groundwater is projected to occtir within 100 years and 
where groundwater is not now used and is not projected to be used for a public water 
supply during thatperiod, active remectation may be awi&d if there are s a t u j i i ~  
institutional controls which will efectively protect public health and satisfy bene?cid . 
uses of the groundwater" @age 4-59). 

This lBC may not be trenchant ut OU IIr, given likely, and eminent, fiture 

Soptambar 1995 Respo~wm to Comntmm DOE-GJPO 
P ~ Q O  E-8 DRAFT FINAL RI/FS Wo& Plnn 



1. Janduse(s) m the upper d l o w e r  Moniezuma Creek canyon; 

2. p i n t  of compIiance; 

3. contcPninrmt-spc~j5c cleemcp miteria (AIURs, risk, etc); 

4. exposue pint concentrations (emlogic, human heaIth, and fd chain 
q-w; 41ui: 

5. OVQjlcbiIiy and a&qwcy of aItematk control measures mch as institutional 
controk 

Par. 2c me text hm been revised to cb i f i  that "reference criteria" refer to MCh, ARARs, 
TBCs, hac- concentrations, and risk-based concentrations. 

Par. 364 lk DOE agrees that should the grd-wuter modeling predictions be used to 
support a no action remedal alternative for OVIII, the uncertainty of the model 
input parameters must be vigonnrs,Fv assesse4 and the maiel r r m ~ f  be su-cientIy 
defensible to all risk managers. 

Comment 9 

1-7- It would ~ e e m  that Since the 
AR4Rs applicable to QU III have been identified (the 1990 Record of Decision of Operable 
Unit I and II) and therefore the use of the work "preliminary" in this context is inappropriate. 
Please address the issue raised in comments ## 3. 

Response 

See new Work Pkm hguage presented in reqwnse to comment #3. In &tiom, DOE win 
i&nt& any pertinent ARQRr not qxcified in the OU I Record of Decision 
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1 P1easekconsistensw)aenwritingnumbers . .  
explaining concentrations. For example, in the second paragraph of this p a p  the concentrafion of 
vanadiumis given as 65 to 85 ppm and the Concentrab 'on of arsenic is given as four to six ppm. 
Although technicaly c~mct it would be- to haw tbe number in pareartheses following tbe 
word. It appears tbat this is the onlysection~& this p r & h  

A consistent fonnat was used to d'Jjplqy concenfrotin d u e s  in the &q?jhuI Work Plrm 

e 2-4, The "1984" in the heading should be changed to 1994. Please make 
the change. 

The text laas ken revised as requested 

Comment 12 

7-4, "The main stem of Monteauna Creek shows little evidence of large 
floods in recent years. . . Verdure Creek apparently has undergone such a flood in the past few 
decades. . ." 

Please clan@ what is meant by "large floods", "recent years" and a "few" decades. 

Response 

The text has been revised to indicate that "largejl&" refers to dscharges of greater than 
500 cfs, "recent yem refers to the past 10 years, and few decades " refers to 40 or 50 years 

Cornmennt 13 

"In 1982,32 monitoring wells were installed in the upper ground- 
water flow system; 10 of these w a s  were screened between the upper flow system and Manms 
Shale or the upper flow system and Dakota Sandstone." 

Although the term "upper flow system" is generaUy understood by technical staffworking on the 
Monticello NPL sites the term has been utilized several times in the work plan with no definition 
or explanation. Please explain the meaning of the term. The confusion arises as a result of 
referring to "upper flow system and Manms Shale or upper flow system and Dakota Sandstone". 
It is not apparent to most lay-readers that the Mancos shale is discontinuous within the 
Montezuma creek alluvial valley. 
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comment 1% 

"('ktingresultsweae reevaluated in 1993 and the bail tests were 
determined unreliable [Rust Gwtech 1993bl.)" 

The reference listed is an internal memo. Why were the bail tests results considered unreliable? 
How do the aquifer test results compare with subsequent a q h  tests performed at the site? 

7he I983 bail te- are d r e d  m e W k  bemuse I )  the methad d to monitor and record 
water-level recowry may not JlOw# the senritivjty raecessary to obtain accurate recovery 
measurements, 2) the method of analysis used (Hvorsh, 1953), is primarily used forpariaIly 
penetrating we& in confined aquifers, the Bower and Rice (1976) method for uncon@?ed 
aqugers wouu be more tppropriate for tkse dnb, and 3) several errors were mask during the 
anaIysis of the clots including the eflectiw radius of the crrsing was not used inpIace of the 
meawed radius when test recovery was wilhin the filter pack, and the ground su+ce was used 
for the top of the aquifer instead of the water table elevation (Rust Geotech 1993b). 
Unfortunate&, the raw &ta couU not be located so the tests could be reanalyzed using more 
correct metho&. 

Comment 15 

5eaio- hv- 2 -1Q In the first Sentence of the kst paragraph it 
states that Montezuna Creek flows through the millsite fiom east to west. Montezuma Creek 
does not flow fiom east to west but fiom west to east. Please make this change. 

. .  

Response 

The text h been revised as requested 

Comment 16 

"Flow records indicate that runoff increases in March and decreases 
in June. B y  July, the discharge is usually at base flow." 

What are all the sources of flow into Montezuma Creek? Is the amount of water in Montezuma 
Creek controlled by discharges fiom Lloyd's lake? Understanding the sources of water for 
Montezuma Creek and what portion of flow relates to surface watedground-water interaction is 
an important component of the water budget for the area. As presently outlined, these questions 
need to be answered in the RI as they may be critical to the question of whether the upper flow 
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a section 3.44hamv.s theg-andkkes ofM- h e k  Z k  main sou~ces offrow to 
Monteffa~ cI.eekuptmvn d m  the mihi& are Smth Creek tiSe Nwfh Creek rpld 
groudwatersetpage. The ma~n nearby sources dwmtmam ofthe millste itdud? 
mtermit&ntfloWfiom North Creek and Vega Creek sorrth Creek receives a relatively d l  
and amstant mount offrowfirrpn kakuge of Lk#s Lake Dam. North Creek originates 
west of MonticeIIo in N d  Canyon in the AWo M m - m .  A signijicantportion of North 
Creek's flow is diverted several miles west of MonticeIIo into the "North Creek LXversion " 
&ahage. N o h  Creek Dwsian w ~ t e r  is tEFed to higate crop north cod northeast of 
Mmticeh North CreekDhmimflinvs (i&nkmittent&) imbM- Creekahmiream 
of the millsite on the north si& of the lower canyon andqpstham of Vega Creek c@uence. 

South Creek and North Creek join at the public goy  course west of Highway I91 and the 
miI&te. TpicaI&, South Creek and North Creek jhs  above this ConfIUence are small &a 
than approximate@ 200 gdbnsper minute) andnot easily measurable with the SwoflerJlaw 
meter. 

b. Ground-water seepge is visible severalplaces on the banks of the westempart of 
Montezuma Creek, epciaI& on the north bank on the western portion of the miIkite. 

c. See the new Work Plrm hguage presented in response Par. 2.b to comment #8. 

Comment 17 

3. W w a W  An accurate wetlands assessment should be conducted 
regardless of whether or not results of the baseline risk assessment show unacceptable risk. There 
are ARARS which would apply to wetlands. Please revise the test accordingly. Restoration of 
the millsite following excavation of the tailings and contaminated material as well as any removal 
of contaminated materials, either through an interim action or decision to remove contaminated 
material along the stream channel may result in impacts to wetlands. DOE has never conducted a 
detailed wetlands assessment of the millsite area or of Montezuma Creek As part of Qperable 
Unit III and1 the Millsite restoration activities an official wetlands assessment needs to be 
conducted. 

A wetlands assessment was completedwithin the 0UI.Z study area in August 1995. 13re 
assessment involved &lineation of wetlandr dong Montezuma Creek 
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33.4 - D-3-4. Asmmaryofstmctudgeologyofthearea 
including fracture pat&ms, fiults and other pertinent strucbral geology observstionS should be 
included in this d o n .  Fractms, fhlts and 0 t h  geologic structures may provide pathways for 
ground-- flow an8 C O ~  transport. 

Response 

A short discamion of regional Strucltaarlgedbgy w4s d i e d  to sedion 3.3, Gedogic &etting. A 
new section, 3.3.7 Sbucrwol Geology, was adkd to &cuss joint d f i a c i w e  sydems in the 
M47S area 

Comment 19 

-Water &w Svst-e 3-5, ". . the larger.transmissivity value 
is not considered representative of the upper flow system because the test is lbelieved to have been 
influenced by recharge fiom Montezuma Creek" 

Did drawdown reach Monteplma Creek during the aquifer pumping test? Ifthe drawdown cone 
reached the creek during the pumping test, then the proximity of the creek to the pumping test 
may have influenced the results. Was any attempt made to include this Mor in the analysis of the 
pumping test results so that a realistic value of transmissivity could be estimated? f i v e  any 
recent studies provided additional information on transmissivity? 

Response 

Drawdawn stabilized after aperiod of time idcating that the d i a w h  cone intercepted a 
positive barrier (constant he& source). However, preliminary dcuMons indicated that 
stabilization occurred earlier in time than what would be eqxcted for when the cliawdown cone 
would reach the stream. The pumping test was conducted in the area of the milln'te that has 
since been interpreted as havlng increased recharge &or groud-water flow. The pteniial 
sources of rechge include le&ng municipal water p i p s  (some of which have been wnj?d), 
irrigation assaciated with the town of Monticello, and kdugefiom Hall's Ditch No attempt 
was made to include this Ifactor' into the pumping test analysis (only 0.2p of d i a w h  was 
observed before the cone stabilized). Pumping of well 88-89 was conducted &ring the week of 
July 24, 1995, to provide water to test the water treatmentpht. Although a f o d  pumping 
test was not planned (this well was also pumptested in 1988), water levels were recorded in 
several nearby monitoring welk The usefilness of the data will be evaluated after the test. 

. 

Comment 20 

d-Water Flow Sv-e 3-7, "On the basis of ground-water 
modeling and environmental isotope measurements collected approximately one mile due south of 
the millsite, swficial recharge to the upper flow system is estimated to be approximately 1~10-9 
to 1x10-' a d s .  . ." This range is approximately .OOl to .1 Wyr (.0124 to 1.24 dyr). How does 
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this repate to pmiphtion in the ama (mghiy .I% to lo?? of mmld pmcipiin)? The water 
Bevel fluctdoals &sewed in wells completed in the M o w  (uppemost) aquik system after 
precipitation events indicates a rapid infiltration of surfhce water into the ground-water system. 
What statistical confidence CBII be estimated for the range of recharge values presented here? 
This estimate is over two ordets of magnitude - a wide inteavat. The implication of this wide 
range is that a sipihnt amount ofpmcertaurty - is~dwiththerechargeest imate,  
espezMyifthisis an average yearty estimeofrecharge. ~ o n s o f w a t e r ~ i n s h a l l o w  
wells m the area indicate a more rapid idiltrdon when there is precipitation. 

TJU? estimatesofaredrecharge baSedon~wate~m~~L~g;mdenvironmental i so tope  
anaIysis ( I x I O - ~  to I d @  d s  or 0.0124 to 1.24 zn&, reqwctively) represent qpr-tely 
0.08prcmt d 8 . 3 p c m t  of the anndprecipi~-m which is qtproxima&& I5 in& in 
MonticeIIo. As stafed the estimates of recharge Qlrotedorre vlohres of recharge bared on 
groundwater rndIing andenvironmentd isotope testing d c t e d  on the south sites. The 
I x IO-'ds d u e  was estinuatedto be aptentialrechrage rate for the alluVialsed?ments in the 
M o n t m  Creek d k y .  Modeling condclcted to alate Mcate that recharge may be c h e r  to 
this d u e ,  or of the or&r of I to 2 dyr. The precipitation versus water-level &ta that DOE 
has anabed to &e show incomiistenl pent& BecatLlFe the meawernent of water lev& do not 
@en ciosely folroWprecipitation events correhtim are dtcult to interpret. Some wells 
appear to show an increase in water Ievelr, presumablj becuuse of the precipitation event. 
Other wells alo not shuw any apparent correlanbn. No statistical c o n ~ ~ e  hns been estimated 
for the recharge d u e s  given Recharge is commonly a &$?cult parameter to estimate. The 
modelimg and isotope values are seen as coIIseNQtiye or Iower-end numbers because the d i e  
materials on the south sites are generd€y$ner-grained (loess)). 

Commend 21 

on 3.4.2 - 1  l e  3-8. "The Mancos shale and 
upper and middle Dakota sandstone are believed to act as an aquitard . . ." 

The Mancos Shale and Dakota Sandstone have not been established a aquitards. Making this 
assumption is not a collsecvafive approach to the possibility that contaminants may be able to flow 
vertically through the A h c o s  Shale and the Dakota Sandstone and reach the Burro Canyon 
aquifer. 

Response 

DEPENDS ONMODEUNG APPROACH 
All mihble  hy&ogeoIogic data in&cates that the Mmcos Shale and Dokota Sands-tone are not 
good producers of ground water. They are vmiabb saturated (WLSaturated in some places). 
Wells completed in these units yieId water wry slowlj. It takes many hours to days for the wells 
to recover once t h y  have been purged Ikpoor water-bearing nature of these units qualifies 
them to act colkctive€y as an aquitard The fact that they are refezred to as an aquitizrddoes in 
no wqy mean that they cannot transmit water dcomkminan&. It &s imp& that such 
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4.2 - 3-9. The geometric mean of 
the hydraulic conductivity for both the Manms Shale and Dakota Sandstone is approximately 
4x10'' cm/s" 

Using a geometric mean can be misleading where. contaminant transport is concerned because a 
geometric mean is weighted toward smaller d u e  of hydraulic conductivity. A geometric mean 
can be used to assess bulk flow through a hydrogeologic Unit where o v d  ground-water flow is 
being evaluated (average flow per unit area). However, contamharm will most likely migrate 
along the paths of least resisbrce through portions of these hydrogeologic units that have a 
higher value of hydraulic conductivity (such as sandstone and wnglomerate deposits in the 
Dakota Sandstone), or through fractures (vertical and horizontal) and horizontal bedding planes. 
This possibiity is meationed later in this document where the following statement is d e ,  "Some 
preferential flow probably occurs in fktures, ii-adured zones, andor more conductive layers 
such as clean sandstones and coal seams.'' A geometric mean is not an appropriate means of 
evaluating how the contaminants will flow laterally and vertically. The higher values of reported 
hydraulic conductivity should be considered for contaminant transport flow to provide a 
conservative estimate of contaminant flow both laterally and vertically. 

Response 

DEPENDS ONMODEUNG APPROACH 
i"he DOE does not argue the fact that the geometric mean favors lower values. lhe DOE &Inof 
use the geometric mean because it fpvors lower values, it uses the geometric mean beuwse it is 
an industty stan&rd A peer review conducted by two i d p r u k n t  hydrogeoIogisWengineers 
for the Om rectory &sign, spec$cal& criticized the use of the arithmetic mean, even though 
it was being used as a consemtiw qqmach The calibrated (note: there are on3, a few Dakota 
wells to calibrate to)flow model shouiiihe& narrow the value of conductivity. Higher d u e s  of 
hy&miic conrhrctivity will be consihed and used in the a ~ i y s i s  of'ow in the Mancos 
ShaIe5akota sandsione in the sensitivity anaIysis. 
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3-8. "Thedifkencein 
apparent ages b e e n  the Dakota Sandstone and Burro Canyon gmund water suggest We-to- 
no hydrauh communication b e e n  these hydrogeologic units." 

Resultsoftbeagedatingofgroud-waterwere~ - These age dating results may even 
beinterpretedto indicate that alt&ougb~antrechargeacausupgradientwheretheseunits 
are exposed (older waters) some water may migrate vertidy h m  upper hydrogeologic units to 
lower ones &ounger waters). 

DEPENUS ONMODELING APPROACH 
27ie DOE &s not argue that the tritium resuits of the r d o h g i d  isotope age &ting study 
couk.2 indicate that some younger waters may haw mixed with the o&r waters of the Dab& 
&m&one. H O W ~ T ,  the rkrto consistent& show that the Burro Canyon water is signijhnt& 
younger than the Dakota sondstorae water (4000 wrms 20,OOOyrs). ?%is imprkznt fa 
emphasizes that the hy&auIic comihivities are orders of magnit& dflerent &or supports 
the hypothesis that these waters may originatefiom dflerent source iocatiorrs Ifsisnificant 
volumes of the ground waters of the Dakota sandstone and Burro Gmyon were mixing, their 
relative ages wouM be closer to the same. In &tion, ar expected greater amounts of iritilm 
were present in the strollaw zone and upper M m o s  Shale ground water, with smaIIer amounts in 
the Dakota Smdstone and bare& detectable amounts in the B w o  Canyon Of the three Dpkorp 
wells tested two showed concentrations of tritium inalicating ages of greater than 35 years (but 
possibly less than 55 years old). Coinci&ntIy these welk a h  went &y during sampling and 
had to be repeatedly sampIed over aperiod of hours CK drys in order to obtain enough =pie 
volume. Xke repeated sampIng could hove resulted in sample contizmination by aimqkric or 
' m d r n '  tritium. 

Comment 24 

- 1  11, "In cases where the piezometric 
head in the Burro Canyon aquifer lies above the Burro Canyon Formation contact, the presence of 
a codking bed is not obvious." 

"Potentiometric head" should be used in place! of piezometric head where comparison of water 
elevation between two hydrogeologic units are being made. Potentiometric head include both 
pressure head plus elevation and therefore reports total potential allowing for comparison of total 
potential between units. In addition, absence of a confining unit may indicate vertical migration of 
contaminants in possible. 

Response 

DEPENDS ONMODELING APPROACH 
The apparent absence of a "confining bed" wouU i&cute that vertical migration of 
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3 -4.2 - "This infbrmaton suggests that 
well to moderately cemented sandstones of the lower Dakota Sandstone fbrm the confining unit 
above the Burro Canyon aquifii." 

The term "well to moderately cemented' is vague. What b the percentage ofcement in the lower 
Dakota Sandstone? A Quantitative imalysb ofthis would be more d to aid in understanding 
the hydrogeologic behavior of these units. This is espe&Dy important because little data has been 
presented that dows for conclusive evidence that there is no Vertical communication between the 
shallow and deeper ground-water flow system. 

Response 

DEF'EADS 0NMODEUN"APPROACH 
The percentage of cement in the lower Dakota ~~, or any other portion of the Dakota 
-tone has not been deternineti A panti- m & s i s  of cementation in tiae ~ o k o t a  
Sandstone could aid in unakrstmding the wogeologic behavior of these units. DOE will 
consi&rperjronning such mlysis. 

a 
Comment 26 

. .  ata Qualltv ObIaive Pro- In the fiflh paragraph of this page please 
include existing rules and regulations as primary inputs to the decision making process for OU m. 
Response 

The tett has been revised to read - "The primcqy inputs to the OU III &cisiownakingprocesr 
include the ecological and hmun health risk arsexments, groundwater modding, and existing 
ru Ies and regulations ". 

Comment 27 

Section 4. - Data 0- 0b-M g "Existing hydrogeologic data, coupled 
with data obtained fkom literature, are of sufficient quality and quantity to support ground water 
modeling. These data will be used as input to the model." 

. .  

Flow and concentration daw literature review, and any other infonnation related to the ground- 

information assists the scientist or engineer to achieve one or more (commody more than a single 
@ water flow system should be used to better understand the ground-water flow system. This 
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working hypothesis) ~ 0 ~ 1 l n O d e l s  0f0he @-- &DW systenn. Dada ~~lleded in the 
, nechuge, etc. that are part of fieldcaabelnseto estimate parameteavalues such astransrmsslwty 

. .. 
the input into the ground-water flow and amtammt transport models. The ground-water 
mod4 then, can be used a tool to assess the conceptual mod&. The posst'ble conceptual models 
can be thought of a multiple working hypotheses. Varying boundary conditions, model 
parametem and the distriion of pametem over the model (zones of transmissivity, recharge, 
vertical leakage, etc.) canallbeinputed and tested duringnaodel calkation. These hypotheses 
are tested by cddathg  (D sum-of-squares value of potentiometric head obsened in the field 
(water levels in wells) and those values of potentiometric head simulated by the numerical model. 
This can also be done for flow observa6ons. Distn'bution concentration of contarnuran tsinthe 
transport model versus what is observed in the field can be used to assess both flow and transport 
model results. 

DOE conam % comment reflects the approach of the revised (iUmeh 1995) Work P h  

Comment 28 

4.4.2.1 - F i  4-& "During drilling of the bedrock weIls, 16 core samples 
were collected fiom the Dakota Sandstone and the Burro Canyon Foxmation for vertical 
conductivity analysis." 

Hydraulic conductivity testing on the core samples will only indicate the hydraulic conductivity of 
the matrix material. Where are these results presented? A brief overview of the values would be 
usefid here, (maximum value, minimum value, arithmetic mean, standard deviation, coefficient of 
variation, geometric mean). The fracturing that is evident in outcrop in Montezuma Canyon may 
be an avenue of additional vertical leakage fiom one hydrogeologic unit to another and should not 
be discounted as a possible signifjcant component of vertical leakage between units. The core 
should be slabbed and logged to gain a better understanding of these hydrogeologic units. 

Response 

DOE recognizes lhat verticaI hydruulic conductivity testing of core samples provides primariIy a 
measurement of the hydrauiic conrtuctivity of the matrix material and thatflow thrmghfi.4ctures 
may be a component of any vem*caI leakage between units. Laboratory testing results have not 
been formerly presented as testing was preformed &ring baseline characterization of the Iv; 
&tionaI anaiysis of the core samples (slabbing and logging) is not possible because all core 
retrieved was conswned during the hy&aulic conductivity testing. Text in the &ajlfiMJ RIFS 
Work PIan h4s been revised to contain a brief summary of the results inchding the values 
requested 

Comment 29 

4.4.2.1 - F- 4-IQ Table 4.44 shows iron in the Burro Canyon Aquifer 
at 690 pg/L upgradient, 340 pg/L at the millsite and 1500 pg/L downgradient from the millsite. 
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Comment 34) 

. .  . .  
) It is unclear how toxicity 
benchmark values were derived from the litesature, in particular how and when unCertainty factors 
were applied in the event that NOAEE's and LOAEL's &om chronic studies were not available 
for each contaminant and each s p d c  receptor of concern. The usual procedure is to 
uncertainty factors Q& when you have a NOBEI, &om a chronic study in the & of c m  
since the goal is to find the dose which is not expected to cause adverse effects to the health of 
the receptor. In this Section it appears that uncertainty factors are not used to adjust toxicity 
benchmarks if the literature value is a LO= fiom a chronic, non-lethal study, or an LDSO or 
LCSO. Non-lethal effects can have adverse impacts on populations ifthey alter fitness, so the 
EOAEL is not necessarily a "safe" exposure dose, and L D L C S O  concentrations are certainly not 
"safe". This approach should be clarified. 

In addition, no mention is made of the use of uncerhinty factors for intertaxon extrapolation when 
toxicity data were not available in the species of concern. Differences in xenobiotic metabolism, 
absorption and excretion between taxa can significantly affect sensitivity, but this issue was not 
addressed. 

Response 

a. Clar$kxation has beenprovi&d for ttse &rivation of toxicity benchma~k d u e s  for the 
preliminary ecological risk assesment. The preIirninary risk ussesment w m  d on3) to 
screen potential COCs and receptor& ?he methods used in this screening were not changed 
In accor&nce with this comment, DOE has changed the qptmch fw &riving toxicity 
benchark d u e s  for risk characlerization 

b. 7 ' 7 ~  Risk Characterization section of the revised w o r k p h  includes a &taiiled expihation of 
DOE'S apprmch, including the uncertainty fmtors that will be used to d $  the toxicity 
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Please be CQnsistentirntheUSe 
of abbreviations Abbreviations fblhv the 6rst use afthe term written out and then the 
abbreviation is used exclusively throughout the text. 

Please id- ifany of the compounds are teratogemic (chemicals that have the ability to cause 
ddormities in the developing fetus) fbr human and ecological receptors. 

Thetoxico~ogic tenns ofLoEA&, mL0 and LD, shoplld beused in the ~ f o m  and not 
plural. These terms are specific to one chemical compound, W o r e ,  please do not use the 
abbreviations of LOAELs, DLQS and DG. 

Response 

Par. I The work plan has been changed such that abbreviations are used consistent&. 

Par. 2 Teratogenic ckmieak of potentid concern trare been i&nti$ed in ttre ecotoxicity 
profiles in the Exposure Assessment section of the risk assessment, but not in the 
Preliminary Taricity Assemme& ?he Preliminary Tmkity Assessment will not he 
c h g e d  becuuse it was on& used to screen potentid COO and receptors. 

Par. 3 Xhe work plan has been h g e d  such that the tern LO& Nom, LDLo, and LB, 
are used only in the singular fm. 

Commend 32 

4-2Q Please 
expound on the toxicity of the COPC's. Due to the intent in this work plan to evaluate human and 
ecological risk to contaminants there should be substantial information for each COPC. Include in 
each profile information regarding its hazard potential and carcinogenic potential (this includes all 
COCs even the compounds that are radioactive). The toxicity associated with radiation is 
generally carcinogenic, and therefore, the toxicity can be discussed as combined radiation 
exposure. However, the hazard potential of the COC's are chemical specific. Secondly, there 
should be an effort to evaluate the toxicity to all receptors, especially those that havelbeen 
identified as targets (humans, cattle and other ruminants, other mammals, waterfowl and other 
birds). Lastly, please properly rderence the information. 

The sentence "Barium is stimulatory but . . ." does not make sense. Please reword. 

The sentence "Like cadmium, mercury is bioaccumulative . . ." is not accurate because the two 
metals bioaccumulate differently and do not have similar toxicities. Please reword. 
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Response 

Par. 2 % specij2ed sentences haw been rewordxi 

3 . .  . .  . .  4-21, The 
calculation of SUrfiLce water criteria for terrestrial receptors is based on the assumption that loOO! 
of the receptor's intake of a specific contaminant results h m  water ingestion. This is an 
unrealistic assumption for most receptors. Total exposure would be the sum of COC intake fiom 
water, food and soil. Assuming 1Ooo/o of exposure fiom sucface water may result in the derivation 
of water "criteria" which are too high, and therefore potentially not protective of terrestrial 
receptors. However, fish and benthic macro-invertebrates are expected to be more sensitive to 
most of the CQPC's on this site than mammals or birds, so the risk in surface water will probably 
be driven by the quatic receptors. 

Response 

The screening-level toxicity assessment was intended to he$ DOE reflne the list of COPO. The 
actual risk assessment addresses CQPC intakefiom water, fd andsoil (see the exposwe 
assessment section of the ecological risk assesmrenr). 

Comment 34 

. .  . .  
~ It is acceptable as a first estimate 
to evaluate risk fkom exposure to one potentially contaminated media at a time; e.g., calculate 
HQs based on intake fkom surface water alone, or on intake fkom soil ingestion alone. However, 
before conclusions can be made about the potential risk posed by specific contaminants to 
receptors of concem, total intake fiom all likely sources must be calculated and compared to 
properly derived toxicity reference values (benchmarks). Terrestrial wildlife will be exposed to 
contaminants through ingestion of vegetation or prey species in addition to ingestion of surfhe 
water and (not or) soil (or sediment in the case of aquatic mammals). Risks fiom all potentially 
contaminated media will be integrated by the receptors on the sit% so all must be included in 
calculations of HQs. 

Response 

0 R e  screening-hl toxiciiy assessment was intended to he& m E  refine the list of CQPCs. The 
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comment 35 

concentmi OllS 

95th percentile". EPA reccnnmends the use of the 95% upper confidence limit of the mean sample 
concentrations (95%UCL) to estimate exposure. This value is not the same as the 95th 
percentile. C m  which value has been used in this section. 

of cows in surfice- an8 soil/- are aeportedly expesed as the meanarad tme "upper 

Response 

Comment 36 

4 . 5 a  . .  w-s 4-25 . .  
u 4-28. Wildlife benchmarks for radionuclides are being deweloped for use in the ERA for the 
Rocky Flats NPL site. EPA is currently reviewing the proposed process and results ofthis effort. 
Some of this information may be available fiom DOE to decrease UIlCertainty in the estimation of 
risk to ecological receptors at Monticello. 

Response 

Ythe Rocky Flats. wildlife benchmarh for raCimli&s are available andqpo@ate for 
ecological receptors in OUlZi they will be used in the risk characterization portion of the 
ecologcal risk assessment during the RI. 

Comment 37 

e Me- 4-39. Under the fist bullet in the last sentence, it 
should not be stated that the low-level residual contamination I& in the soil after remdation is 
below health concerns. It is unknown whether or not the 5/15 pCi/g is a health concern. Please 
simply state that the llow-level residual contamination will be below the 5/15 pCi/g standard. 

Response 

The text has been revised according& 
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4-39. Wnder the fourth Me$, the radon srposure to 
humans should not be estimated but, rather, measured. Please make this change to the text and 
plan to measure the d o n  levels ernahating h m  the soil and sediments. 

Comment 39 

4.6!g&& The statement made under the third 
bullet of this section is not collsistent with the State dassitication for Monteprma Creek. 'Fhe 
State cbScation indicates that the creek may be used for domestic purposes after treatment. 
Please delete the part of the sentence which states that surfice water is not intended or anticipated 
to be used as adrinkingwatez source. 

Response 

lhis sentence was not modified because it was made in the context of the rrvclilability of potable - - -  
gromdvater a n & ~  city supplied anking water. However, a senteke was addkd about the 0 state cIassilicafn ofMontenma creek 

Comment 40 

4.- C c  4-43, Please state under the second bull& 
of this page that ingestion of surf= water is also a very important pathway for cattle, since! this 
pathway is probably more important than the grazing. 

Response 

The text already states that ingestion of biota (by humans) could be an important puthway. A 
sentence was added noting that &er and cattle can be eqmsedfi.om both grazing and ingestion 
of surjiie water. The significance of the surjixce water pthway relotive to grazing has not yet 
been determined but will be assessed under the risk assessment. 

Comment 41 

i e  4-58. Under "Sample Design", please include the 
collection of kidney tissue since it is very prone to metal uptake. 

Response e Although kidneys are prone to metal uptake, it was not listed because cattle khys  are very 
rarely ingested by hrmuats in this country. nerefore, kicheys were not comi&red to be part of 
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4 . 6 . a  4-59. h poht #1, 
please indudethe cmwuqtim of swfke water as away fbr CQXs to be taken up by cattle as 
this pathway is probably the most important. 

See response to comment #40. 

4-59. The assumption is made that 8u 
radioactive C0Cs can be related to Ra-226 which may be reasonable to evaluate the energy 
emitted fbr these compounds. How=, it is inappropriate to assume that the hazards of these 
radioactive CW's are similar to Ra-226. Please provide estimates for sample size as it applies to 
all COC'S. 

Response 

n e  SPmplingprotocoVmodeIing approach will be discussed at the August I 7  meeting. 

Comment 44 

5.0- Fe-Studv.e 5 -1. Please rewrite the first paragraph to be consistent with . .. 
comment #2. The baseline risk assessment is one aspect in determining appropriate remedid 
actions. There are others such as regulatory compliance with ARARS. 

The referenced text has been aleleted in the CfrqFfinal Work Plan. 

Comment 45 

5-7. In the first paragraph, please delete "&tech's 
experience. . ." and insert "DOE'S experience. . ." It is DOE who is responsible for this task. 

Response 

n e  text has been revised as requested 
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4.63. Please provide idormation (formulas and ref-) on tbe 
formulation of these human health scfeening benchmarks. 

Thissummarytrrblewasbasedoninji~‘mprdeeLsewheremttce W d P h  The 
groundwe amisu@ce water screening benchmarRs are the h e s t  (most wnseivutive) d u e s  
that are qwpliuablkfiom either State w F&alPegulotions. The milondse&ment values were 
calculated using stanalad &fmlt e;rqxhnrepameters rewinmenckd ly the U.S. EPA or raken 
directlyfiom the P A  Region 3 RiskBased Concentration Tablksfiom tise fourth Qwater 1994. 
More i n f m * m  to srrpport the valrrespresentedin Tpbk 4.4-3 (the sullulu~~y &k) is 
p r e s e d i n  TableS4.Wto 4.6-6. A&itid&tWwillbeprovi&dinthkRIreport. 

-e 4.6-4. Please separate the COCs into distinct categories of cancer and hazard 
risks. Please include COC’s in the two tables that are indicated to have both cancer and hazard 
effects. Please include in the legend what information is represented by the shaded cells. 

Response 

The COPCs in this table were not separated into distinct categories because this table is 
designed to show overall impacts. For COPCs that have both cancer and hazard eflorts, only 
the worst case (or risk driver) was listed In the actual risk assesmtent included in the RI, 
carcinogenic and systemic infonnation will be listed separately. The kgenddaes include what is 
represented by the shaded cells (see Footnote No. 1). ?‘his footnote states that “Shaakd values 
indicate an exceedance of at kast one regulatory or risk-based benchark ” 

Comment 48 

A T& 45-17. Please include the kidney and bone samples in the analysis of animal 
. tissue. The assumption to analyze animal tissue (muscle and liver) to represent the human 

consumption of the cattle or deer may be appropriate for that particular exposure scenario. 
However, this work plan focuses on ecological and human health scenarios. Therefore, to 
evaluate the ecological health of deer and cattle it is important to study metal content in kidney 
and bone as well as the intended biota. It is clearly stated in the text of the work plan (page 4-21) 
that not only does uranium have carcinogenic potential due to the radioactivity but it is toxic to 
the kidney and concentrates in the bone. Consequently, it is imperative to include these biota in 
the sampling plan to M y  evaluate the body burden of the COC’s. 

Response 

mis will need to be discussed at the August I7 meeting. 
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comment 49 

4 - 6 - s  4-57 to 4-61. Where does DOE stand on the cattle 
exposure project to estimate risk to human consumers and as a surrogate for wild ruminants? The 
study as proposed in this section diff%rs h m  tbe design outlined by EPA during our recent 
teleconferemq and needs to be diantaapA. EPAandUDEQ mairataiolthat ifmy contaminated 

requireDOE mother Federal Agexacyto ownthe lad, that the onlyacqtable riskassessment 
will require the cattle study. 

materials are mbe lefkinthe canyoq ktkabsence of- controls~chwiplprobably 

Comment 50 

4-29. ”. . . hydrogeological 
reconnaissance efforts. . . that were conducted to support the ground1 water model did not meal 
ground-water seeps of sufficient continuous flow within the OU III study area to form complete 
exposure pathways for OU III ecological receptors.” 

Review of Section 2.2.1 does not include information or studies that would exclude the ingestion 
of ground water for ecological receptors. On the contrary, a number of seeps have been observed 
in the lower canyon. Origins of the seeps were not explored because of time limitations. The 
seeps may be significant as a boundary condition in the upper flow system, or may have been a 
temporary condition. If continuous during low flow conditions, they may complete exposure 
pathways for ecological receptors. 

Response 

text has been revised to c b h  that if seeps t h t  are large enough to provide drinking water 
fm wimije are fmnd within Montezuma Canyon, the seeps will be Sampled and the ground 
water ingestion exposure pathway will be included in the ecologrcal risk assessment. 

Comment 51 

) e a r n  . Coll-ata V- 4-43 . “The Burro Canyon aquifer 
could be used as a source of drinking water. It is currently not contaminated but may become 
contaminated in the future. . . Ground-water modeling to determine future contaminant 
exposure-point concentrations in the Burro Canyon aquifer is necessary.” 

. .  

EPA concurs that studies to date have not identified any contamination in the Burro Canyon 
aquifer. A purpose of the modeling effort should be to include an analysis of vertical leakage term- 
in the calibration process. Vertical discretization in the flow model is required to simulate vertical 
migration of contaminants. For example, only one layer may be used to model the Dakota unit, 
but for simulation of contaminant transport, this layer may need to be discretized into more than 

DOE-WPO 
DRAFT flNAL R l F S  Work Plan 

September 1995 R e s p m w t o  Cormmnts 
P-0 E-26 

” .  



one hyer (C. neng ptxsod - '04 Febnrary 1995). We w d d  not r e c o m n n e n d  this 
level of vertical cihxbz& e 'on fordhe initid attempt at ground-watt?rflow aad transport modeling, 
but concur that firrthep dong in the analysis, it may be necessary. (Please note: C. Zheng's name 
was consistently spelled incorrectly in the text and d i e n c e s )  

Vertical leakqge will be assessed impart of the m d h g  e#& I,tkd&, wttScal leakage will be 
determined on the basis of exisring h y h d i c  condllctiyjty vahres Vertical Jeakage will be 
re2md through mwlkl dbratiiam 

Comment 52 

. .  
Section u - 4 -  1 - D- 4-54 . "Data use objectives for solute transport 
modeling are idedied in Table 4.68. . ." 

Table 4.6-8 is titled "Prelimbry Risk and Effectve Dose Equivalent Estimates fiom the 
Historical Air measurements." Table 4.69 is titled "Summary of Data Quality Objective for the 
Upper Ground-Water Flow System Investigation - Human Health Risk Assessment" which is 
probably the table being rdmed to. However, in Table 4.6-9 there is a reference to Table 4.7-7, 
but there is no such table in this document. In addition, a table of this sort (Table 4.6-9) should 
be done for the Burro Canyon aquifer. The possibility of migration of contaminants to the Bum 
Canyon aquifer is a serious concern and needs to be explored. 

Response 

The reference to Table 4.68 will be changed to Table 4.6-9. Refieme to Table 4.7-7 in 
Table 4.6-9 will be deleted It is agreed that the passibility of migration of con&minan& to the 
Burro Canyon is critical and needs to be explored Existing analytical &&a indium that the 
Burro Canyon AquiJer is currently not coniranimted Future water quality in ihe Burro Canyon 
Aquifer will be assessed through continued monitoring in conjunction with the OU III A d  
Monitoring Program and subsequent long-term monitoring. 

Comment 53 

erMo--. 
Although the overall approach to the ground-water modeling effort is reasonable, some aspects of 
the modeling approach should be reconsidered or abandoned. Some timesaving suggestions are 
offered for the ground-water modeling and should be considered. MODFLOWP is mentioned to 
demonstrate how model uncertainty and uncertainty of parameter estimates can be quantified. 
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4.7- page 4-63. WYDRUS model results will provide source term input to the AKDD 
code." 

DOE needs to be mre specific as to theuse oftheHYDRUS model and how the results will be 
utilhd. 'Fbe questionto be answered forthis part oftbe project is esseddy, "what are the 
worse possiile conditions that may exist in the unsaturated zone below the waste piles for the 
highest possI'ble concentration of contaminants to enter the ground-water flow system?". 

This task should be simplified so that the most consewatbe conditions should be simulated. 
Saturated hydraulic conductivity should be used, including the highest value of satumhi hydraulic 
conductivityestimated,eventhoughthisisanunsaturcpteddowmodel. Usingsaturatedhydraulic 
conductivity provides fin a wone-case scenario. This assessanent is not unreasonable because the 
zone between the waste piles and the ground-water flow system may at times be saturated. A unit 
gradient is commonly used in these adyses because this is also the most c o d v e  estimate. 
In some cases, M analytical solution will be adequate. The resulting possible range of source term 
concentration that is estimated h m  this analysis should be considered as a starting point. DO 
NOT astimate one value for LP SQUHC~ term colacantration and mume thatit value t correct. 
Source term umcenmtion is the singIe most sensitive parameter in a contamman . ttransportmodd 
and is commonly changed as part of the contaminant transport model calibration. 

Response 

The DOEplans to conduct ColLIiervative simulations for the D R U S  (unsaturated) ma&ling. 
Conservative simulations will be wnducted because I )  these simulations will dlow an 
assessment of contaminant transport under the worst possible conditions, and 2) the lack of data 
in some areas forces a conservative approach A purely collseNptiye apprmh is not 
recommended It is important that more realistic (less consenmtiw) simulations be co&cted to 
evaluate the range of outcome. A conservative approach using a suturated hycfraulic 
conductivity (andpossibly a hydraulic gradent of 1) wwId essmtiaily negate the use of the 
HYDRUS m d l ,  and an ana&ticaI solution would be all thal is needed In d i t i on ,  it was not 
intended to use one value for source tern concentration; a range of source tern concentrations 
will be used in the m&I. 

Commemt 55 

. .  . .  
Witv O&ctives>eco-ive (3) D. 4-63 . " . . . support or 

potentially confirm the validity of the hydrogeologic conceptual site model and, ifnecessary, 
refine the model." 

The modeler should not get "locked into" only one conceptual model. The modeler may be more 
confident about some f m e s  of the conceptual model and may have greater uncertainty about 
other aspects of the conceptual model. The numerical model caliiration can be used to assist the 
modeler with refining or even redefining the conceptual model. 
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4-64. "Anotherfactorofthe 
DQO process considered was the 
very diScult to quant.@ because modeling results are dependent on complex interactions among 
numerous eshated variables." 

awxated with model results. Model UIlCertainty is 

Model mcertainty can now be quantified using MODFLOW. DOE may want to consider Using 
this program after a deterministic diiration to assess model uncertaurty .MODFLOW 
quantifies UIlCertainty of model results and quntifies the correlation between model parameters. 
If model parameters are highly correlated, then the model is predicting the ratio of the two 
parameters. For example, if hydraulic conductivity and recharge are highly correlated (correlation 
greater than .9), then the parameter values used in the model are merely the ratio of one 
parameter to another. Recharge may be estimated in the calibrated model at .01 d d a y  and 
hydraulic conductivity may be estimated at 10 d d a y .  But all that is truly known is that hydraulic 
conductivity is 1000 times greater than recharge, and the true value of hydraulic conductivity and 
recharge are unknown. UnIess additiod observation and data are added that will reduce this 
correlation, the true values are difficult to estimate. Howewer, a high correlation between 
parameters does not discount model results ifthe model performance is similar to field 
observations. 

Response 

The use of MODFLOUT was dkussed with the P A  ear& in the m o d e l p h i r g  stage. It was 
felt by both the DOE and EPA that becouse the learning curve for MODFOW w m  signijiamt 
and the moakling schedule WCLT compressed it was not the best course of action Although using 
MODFLOW has certain benefir, it will not be possible to meet the maleling schedule if the 
project switches to using MODFLOW at this time. 

. .  . .  - -  a d e  (7) D. 4-64. "It is generally . .  . presumed that model uncertainty can be mumuzed by mcreasing model complexity (refinement in 
the discretization of space and time)." 

Research by a number of people (for example, see research papers by S. P. Neuman, S. Yalcowitz, 
W. Yeh, J. Carrerra) generally state that as model complexity is increased, sum-of-squares error in 
the model may decrease, but confidence in parameter estimate increases. This is b e a u s  there are 
a limited number of observations a d a b l e  (e.g., observations of seepage rates to and fkom 
streams and head in wells). Where more parameters are estimated than observations available, 
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coddencemtboseparametersdecreases. T k e f m e , 1 ~ ~ o r ~ o f g r o u n 8 - w a t e r ~  
involves trying to estimate a peasonable zonation ofparameters, and optimhbg the number of 
zones in a model Recommended practice is to begin with a homogeneous case, and add 
complexity. 

Comment 58 

4.7.3.1 - S&e-Water F l o w  4-67. " . . . it (recharge) is estimated that fiom 
.25in/yr.. .to lSin4r. .  .infiltratesthe~u~Soilsasrecharge." 

An earlier comment addresses tha  recharge figures- Fluctuations observed in the shallow 
ground-water wells would indicate that the low estimate of recharge may not be reasonable. How 
is the rapid fluctuation of water levels in shallow wells explained with a low recharge rate of 
2 5  in/yr? 

Response 

n e  DOE w d  like to dismssjiirther the reletionship between precipihtion and "rapid 
fluctuation of water Ievels in shallow wells". S'eijicaIiy, what wells andprecipitiztion abes and 
measurements are the EPA referring to, and w h t  h m e n t  was this abta extractedfiom. Also 
see response to Comment 20. 

Comment 59 

c e - w  F l o w  4-67. " . . .30 to 40 in/yr of irrigation water is 
applied to private and public lawns in the town of Monticello." 

Is the above estimate of irrigation water defensible, initially it appears that this number is high. 
However, ifthese areas are included in the model, a net recharge should be estimated. Ifthese 
areas are outside the model domain, then they should not Sect the model. 

Response 

Most of the town of Monticello, Utah is included in the moctel domain lhe estimate of 30 to 
40 ir@r of irngation water applied to private andpublic lcnvnr in Mkt icdo  is based on 
information and an estimate provided by the N a t t d  Resource Conservation Service (ARCS) in 
Monticelo (see reference to An&ews 1994). l%e M C S  quotedan ETrate of over 40 in& (see 
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Comment 60 

4-62 "ET in the Mont ido  area is estimated to be 
42.8 infyr." 

Considering precipitation is only 15 inches per year, it would appear that this iS a potential ET 
rate? Does this ET rate pertain to higated areas? Generally, we betiewe that ET is adding an 
unknown parameter and may unnecessady complicate the model. Limit the.number of unlcnowns 
in the model by using a net recharge rate. Eshating a true ET rate is difficult. In addition, you 
need to ask if'this parameter is really as important as you think it may be. For example, during the 
spring, there commonly is snowmelt and higher water levels. Temperatures are still not high and 
plants and trees are just beginning to emerge fiom winter dormancy. Therefore, even though 
ground-water levels may be higher, evapotranspiration may not be significant especially where 
averaging yearly conditions. During summer months, temperatures have increased but water 
levels decrease. Even with increased temperatures, ET may not be as high as expected (except 
perhaps in areas near streams and surface water bodies) because ground-water levels are lower. 
Also, because of the uncertainty associated with the estimate of an ET rate, a net recharge rate is 
commonly sufficient to use. In some cases, recharge can even be input as a negative value ifthe 
modeler assumes that a sufficient amount of ET is occurring that may be depleting water llevels in 
some places. Therefore, you need to estimate only the one parameter, net recharge. lfyou wish 
to use ET, do not add that parameter to the model until after the model is at least able to meet a 
convergence criteria without cells going dry because of artificial oscillations and there is less than 
1% error in the water budget. This is because the ET rate is calculated for s h  iteration and the 
rate changes depending on the water level in the grid c e U .  

Response 

See reprise to comment #59. ,?%timating both ETandrecharge muy unnecessarh'y compliicote 
the m d l .  It was and is the intention to use a net recharge rate, especially in the early &gees of 
mockling. ET rates were dscussed in the Work P h  for two reasons: I )  it is important to 
understand all aspects of the hy&oIogic cycle in the project area when formukzting the 
conceptual m&I(s). and 2) a commitment to not using ET in the latter stages of modeling may 
be premature. 
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Commend 61 

4.7 3.1 - m W -  F l o w  442. "The cmceptd model assumes that any 
leakage fiom the waste water treatment lagoons is negligible and is not a major source to ground 
water in the area.. 

DOE needs to recoIIsider whether these (unlined?) lagoons shated on the Dakota Sandstone or 
Burro Canyon f o d o n  (2) may act as a specXc point ofmcharge. Ifthis is true, DOE needs to 
determine the local boundary codtiom? A figure showing important fi.atures such as spMgs, 
seeps, lagoons, ponds, kcation of beaver ponds, areas of irrigation or lawn watering, etc. would 
have been usefd in this section. Seeps and springs are commonly modeled as drains because they 
do not discharge unless the ground-water level is higher than the sprhg or seep elevation. 

Response 

The City of MonticeUo's warte water treatment Jagoonr 
regarding the g r d w a t e r  m d l .  A number of rearwls led to the initial sirnpl~jkation that 
these hgoons have negligible leakage ondare not a sign@cant inpct to the m&I: I )  observed 
seepgefi.om these hgtwns appears Smpu a n d ~ a d i c  - seepuge f m i n g p u U k s  on a nearby 
drt  roadand "wet" areas have been irtenti94 2) North Creek Diversion, the main Ciiainuge 
which is located inundate& to the east of the fbcility, is &y mch of the par anddoes not 
appear to be CCqDtwing signi$!cant (iisible) h g m n  le* as might be expected 3) stream-flow 
measurements in Montezuma Creek south of the fmYity, alo not conchsively in&ate that 
leakage is contributing to flws (some increase injhvs isprobablypom discharge of the 
alluvial aquveer andBurro Canyon aqufer, and 4) because there are no welk near the facility 
the true impct of leakage on the ground-water Vstem(s) cannot be evaluated Because of these 
observations, assigning a model boundary codtion (or internal cordtion) to the ibg0m.s aloes 
nor appear appropriate at this time. However, a water b a k e  for the lagoons will be condllced 
and shouldprovide insight as to the magnituk of potential leakage and therefore the 
appropriateness of internal bounahry condtiom, 

ken andremain to be a concern 

See Figure 3-3 for louations of seeps andqxings. At least one other seep/J;pring, the Cabin 
Seep, has been located since Figure 3-3 was consziucted The "Cabin Seep is located at the old 
cabin on the Montezuma Creekjldplain south of the mouth of North Creek tributary. 
Modebng of seeps and springs, especially those that appear to be active year around, will be 
attempted Be- the maliest cell dmensions expected in the model will be 50 by loop and 
because seep and qringflows are vev  mal[ the ability to accurately model these d s c b g e  
points is expected to be dfieult, possibly leading tojkrther inaccuracies Similar&, the relative 
smaI1 size of the beaver bonds on Montezuma Creek warrant ~ i ~ t p I ~ j ? ~ a t i t ~  of the modkl. The 
current approach is to treat the.se ponds apart of the stream using an average estimate of pond 
depth (stream stage andsfream bottom elevatiom) as input into the river package of 
MODFLOW: 
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e -. " . . . recharge is diificult to 
estimate and has been approximated." 

This comment has been &esseddr reqxmse to uunment #60. 

$-70.-. a .  . . distinct geochemical 
signatures and relative age diffet.ences between ground water of the Dakota and Sandstone and 
the Burro Canyon AquSer also support the concept of limited hydraulic communication betweem 
theseunits . . ." 

Uncertainty in the age difFerences of the waters has been discussed previously. Geochemical 
difFerences would be expected for wata moving through the Burro Canyon versus water moving 
through the Dakota. EPA does not believe that the studies conducted and information provided 
to date gives conclusive evidence to support the "concept of limited hydraulic communication 
between these units." Model calibration should include assessing the vertical leakage component 
in the model between layers. Also, increased iron levels in the Burro Canyon downgradient of the 
millsite should be considered a possible indicator of significant vertical leakage and possible 
contamination to that unit resulting from vertical leakage through hydrogeologic units above. 

Response 

DEPENDS ONMODELING APPROACH 
i'k DOE believes the stades un&rtaken to &te support the "concept of limited hy&aulic 
communication between these units [the Dakota Smaktone and Burro Canyon aquifer]". 
Limited hydraulic communication meansjust tht .  Some hydkaulic communication between the 
Dakota sandstone and Burro Canyon undoubtedly occurs. That f a t  that the Burro Canyon 
aquifer does not have confinned ground-water contamination is evi&nce to support the concept 
of limited communication 7Xe DOE agrees that the observed increase in iron concentrations 
between up and h g r a d i e n t  Burro Canyon aquifer wells could indicate that leakage 
(contaminant transport) is occunjngfjom the upperfraw system to the Burro Canyon quijier. 
However, the iron concentration chta for anyparlictrlpr B w o  Cpnyon well varies corn.&&&; 
this mation cmki be related to the turbidity in the sampks collectedfiom the= wells. In 
&tion, iron is not consi&red a conseMatiw tracer, and any ground-water system mqv have 
m e r o w  sources and si& for iron; local fmies changes, for example. 

Final&, in contrast, chloride ion (cmsiibeda c0nsem.w tracer) conce~ations for any one 
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Comment 64 

4.7.5.2 - 4-77. "The &&e Mmm-eqUat i~nS -be solved 
using the Strongly Implicit Procedure (SIP) or Slice-Successive Overrelaxation . . . ." 

The PCG-2 solver is also available. DiEkrent solvers may produce different results. For refined 
grids, for some models, SSOR or PCG-2 provide for more stable numerid solutions than SIP. 

Response 

The infontration on dizerent solvers is notedandwill be immguted during the morteling task 

Comment 65 

4.7.6.1 D- of U m  Flow -e 4-81. "Because MODFLOW is 
not specifically designed to model extensive unsaturated conditions, the planned approach is to 
model the variable saturated portions of the Dakota Sandstone as vertical conductance terms to 
be applied to the bottom of the overlying upper flow system." 

MODFLOW does not include whirated flow. However, portions of a saturated aquifer that are 
unsaturated are accounted for in the BCF2FM subroutine by adding a correction term (see for 
example comment C7D in this subroutine for where the mathematical correction is made for this 
condition). The true top of the unit should be entered into the program so that confined 
conditions are not simulated where the aquifer is actually unconfined 

Response 

DEPEZVDS ONMODELlNG APPROACH 
The pupr "A Method of Converting N e F b  CelLs To Variable-Head Cells For The 
Geoiogiical Survey M d l a r  Finite-Diflerence Ground- Water Fiow Model" Frc0onar;r and 
others) has been partially reviewed Xhe remaining portions of the paper, includng the section 
on the subroutine BCFZW will be read and the cpplicpbility of the correction term will be 
d u a t e d  and used ifqplimble. 

S. 
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ow w b a e e  4-83. "Stream discharge 
infoxmation will be used to characterize flow magnitude and fluctuation in the upper Montezuma 
Canyon. . . ." 

T h e s e a r e ~ ~ ~ a b o u t ~ M o ~ C ~  Theground-watermodelis 
simulating only that ~ O Q  of surfirce water flow that either seeps into or out of the ground- 
water flow system. "herdore, the desire is to estimate ground-water seepage and calibrate to 
that flow amount. Part of the suxfhce flow is fiom external sou~ces and not &om ground-water 
gains or losses. Gain-loss studies are indicators of how much a ground-water flow system is 
gaining or losing for a stretch of river. This sainfloss is the calibration target and is commonly 
mcult to estimate . However, estimating that value to within an order of magnitude (and 
sometimes within a half an order of magnitude) is not matmnab ledisusefulinthemodeling 
effort. 

Beaver dams should be modeled as general-head boundaries because they create a boundary 
condition along the creek and there is no hydraulic separation between the ground-water system 
and the ponds. These can be used in the caLiiration bemuse the beaver dams are creating a 
condition where the surfke water is seeping into the ground-water system and the ground-water 
system should be gaining in these reaches. 

River conductance, K W m  (hydraulic conductivity of river bed material times width of the river 
times length of the river divided by river bed thickness) is an unknown parameter, but river reach 
length, L, can be measured accurately. Therefore, estimate #w/m during calibration. Do not 
attempt to estimate the individual parameter. That will just waste time and won't add any usefiil 
information to the model. 

Response 

Par. I No response required 

Par. 2 7he referred to sentence is generaI. Its purpose WQS to indicae the main use of stream 
d s c h g e  abta Chacterization of stream behavior in space and time is vital to 
fonnulating site conceptual mu&I(s) and a numerical model. lhe statement was not 
intended to imp@ that strem flows would be simulated 

7he DOE is aware of the dflculties inflow calibration, especially in cases where overall 
flows may be d l  AI1 applicable andovailabIe &ta will be used to estimate the 
gaidoss components for anyparficulpr stream reach The resulting estimatedgrounrG 
water seepage calibration target will hopejidiy be within an ot&r of magnitw;ie or Iess of 
whut can be achieved numericaIiy. 

Par.3 Regarding the modeling of the re&veIy small beaver dbms on the M, please see lasr 
pragrcph in response to wmment 61. 
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Comment 67 

. "The application of 
BRANCH and AAODBRANCW will be investigated." 

These models will not add any additional usedid information to the model. The original river 
package will be suflicient for the purposes of this study. 

?he DOE agrees with this skaternew - "Tlae original river package will be su#cient for the 
purposes of this sttu& B W C H  andMODBRQNcH will not be used I;he sentence referring 
to k s e  models was omittdfiorn the Work Plan 

Comment 68 

4.7.6.2 - Develo-w Mo- 4-84. "These boundary locations 
were selected because they provide physical justifications for specifjing head and flux conditions." 

Wherever possible, use a specified head boundary condition. Speclfjlng a flux includes a larger 
degree of uncextainty because the head can be better estimated in most instances. 

Response 

Using Q specified head boundary condition is more desirable because head data is either known 
or more easiIy estimated than aflux. Specified head &ta is preferab le and will probablj be 
used (in lieu offlxr) in the final model. Spcrfiedf7ux may be examined in the sensitivity 
anaIysis portion of the mdl ing .  

Comment 69 

ated Flow M o d u s e  4-85. "The dynamic average 
steady-state condition will be established by using an average annual recharge and' calibrating to 
average annual heads." 

Average steady-state conditions implies averaging water levels in wells. Therefore, an average 
and standard deviation can be calculated and used during caliiration. For example, there is no 
reason to calibrate closer than a standard deviatioq because there is at lleast that much uncertainty 
in the estimate of average annual head in the well. Also, be sure to decluster data ifthere are 
water levels taken more fiequently during certain times of the year. For example, ifthere are a 
greater number of summer season water levels, the average estimate will be biased towards 
summer water levels. Finally, certain wells may provide better information than other wells for 
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Response 

Cornmenat 70 

4.7.6.2 - D w ~  4-87. "ConductiVity data Will be 
used in MODFLOW to calculate a VCQNT term for the variably saturated Manws and upper and 
middle Dakota Sandstone and assigned to layer 2." 

Calculate a VCONT as though these were saturated and MODFLOW will 8ccount for the 
unsaturated portion. This VCONT should be assigned to layer 1, not layer 2. 

Response 

DEPEADS ONMODELING APPROACH 
The hy&aulic conductivity values used in assem'ing Vc~nr me primariirfiom packer tests. 
Packer test conductivities, although generally used as horizontal cotlolEIctjvities in a m a I I  scale 
problem (iq, in evaluating a volume of material of the order of several to tens of cubic feet), 
can be interpreted as representing both the horizontaI LMd/oT wrtical comhctivity d u e  when 
the scale of the problem is large e.g. the modeling &main for OU III. Still, a common mi2 of 
thumb is to estimate the vertical wnductivity as qproxhately one or&r of magnitude km than 
the "known" or estimated horizontal cohctivity. In &tim it is of interest to maintain a 
conserviztive q p r w c h  in makingflow andtramport &ibtions. For these reasom, the 
vertical conductivity, K, nee&d for the Vwnt calcularion will be estimated over a range that is 
equal to the geometric mean of the results of the packer tests (conducted on the MMTS in 1993), 
plus or mimcs two orders of m a p i d .  For exmnple, if the geometric mean of the Dakota 
Sandstone packer test hydraulic conductivity data is I@? cdsec, the vertid conductiyty wil l  be 
approximated over a range of IC9 to I @  d x c .  This range will be used during head andflow 
calibration of the model and in the sensitivity analysis. 

The application and adequacy of the correction term in the BCF2Wsubroufine of MODFLOW 
to account for unsuturatedflaw ond refereed to in Comment 65, will be investigated 

The revised dr@ Work P h  incorrectly stated that the Vcont arsociaed with the variably 
saturated Muncos Shale and upper and nai&?le Dakota Smdstone wm&i be m*gned to Luyer 2; 
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Commend 71 

4.7.6.2 - D D  4-87. "At ht approximation, 
geometric me8115 ofthepumpingtest and dug test layclrdic COIhdUCtiVity data will be used fix the 
upper flow system." 

A geometric mean biases the results to a low hydraulic conductivity value. This may not be 
reasonable for the flow and transport model. The higher values of hydraulic conductivity may be 
the more dominant component for Bow and transport. A range of values should be considered 
during caliiration 

Response 

A range of hydi.mrlic c d c t i v i t i e s  will be used in calibrdg tiae flow and transport m d L  
272e geometric mecM was suggested as an initial orfirsr approximation (to initiate m d l  
sirnzhtiom). See aIS0 response to comment #22. 

Comment 72 

- of S-w M o u e  4-87. "Thickness of the Burro 
Canyon Formation is a quantity needed as input (layer thickness) . . ." 

Transmissivity may be entered to 8ccowlt for the variable thickness, or the top and bottom of the 
formation can be entered as part of input. VMODFLOW may allow you to enter a layer thickness 
and then calculate a transmissivity, but input for MODFLOW does not include layer thickness. 

Response 

MODFLO W does not Ciirectb require the input of Iqyer thickness. The statement was made with 
the intention of using the top cmd bottom elevations of the B w o  Canyon Formation The Work 
Plan was reworded to correct for any conjimon caused by the original statement. 

Comment 73 

,%dlon 4. 6 2  - Flow M o d w e  4-88. " . . . bottom elevations for 
each layer will be assigned on a cell-by4 or zone basis using contoured lithologic contact data, 
otherwise an average bottom elevation will lbe assigned to each layer." 

For some models, tilt of hydrogeologic units may be important. In some cases models that would 
not initially solve properly will work well after the tilt of the unit is included. This can be 
accomplished by varying the bottom elevation of the grid cell. 
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Comment 74 

4.7.7.1 - -e 4-88. ". . . altematesimpIified conditions may be .. 
implemented until succe&S r e p r d v e  model hulation are attained." 

This approach is putting the "cart b&re the horse." The best approach is to begin with the 
desired model grid, but maintain a simple model by including only one layer, a homogeneous 
system, and boundary conditions such as rivers, recharge (homogenems), constant head. General 
parameter values can be estimated by examining the water budget. The goal is to get a model that 
will 1) nq 2) not have any cells go dry because of artificial oscillations in the solution, 3) 
converge, 4) have less than 1% water budget mor, and 5) have an array of Starting heads that are 
"solved" heads. Also, the o d  water budget should be in the range of the estimated water 
budget. End- heads &om that simulation can be used for starting heads for subsequent 
simulations (only if no cells are going dry). When this goal is met, complexity can be added to the 
model, one complexity at a time, including adding additional layers, Varying zonations, and so 
forth. Also, note that although Anderson and Woessner state in their book that model error is 
acceptable where general-head-boundaxies are used to simulate constant heads, this idea is not 
widely accepted by the modeling community and the budget error must be less than 1% for 
steady-state simulations. 

0 

Response 

The referenced statement was ma& in the case that the mwkl won't meet the goals as stated in 
the comment. In other work, if the initial and perceived to be simple mwkl  would not men nar 
ardor have a excessive dry elk, then perhaps the model wasn't simple enough to start with and 
further sirnplrficatons might be necessary. The DOE agrees with the initial gods &scribed in 
the comment. Thefirsi paragraph under Section 4.7.7. I attempted to state a similar approach 
by mentioning "bugs" and nonconvergence. The mure -licit goals in the EPA 's comment were 
incorporated in Section 4.7.7.1 to better w e  the concept behind conducting initidjlow 
simhtiom. At this time, no general-head bounckaies are anticipted in the model, thereby any 
mass b a h c e  etrors assuciated with these @x of boundaries should be mi&d 

a 
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4.7.9 7 4 - 9 6  
.. .. . - - 

The modeler will be Creating a steady-state ground-water flow model, but the transport portion of 

various source terms should be simulated to represent when the contaminant first entered the 
ground-water flow system, and let the systexn ~ 1 1  fkom that time to the present observations. The 
objective fbr C a t i d o n  is to match the concentration observationS in the model with the 
concentration observations in the field. Caliimiion may be done for different contaminant 
constituents. The assumption is that initially no con taminant was present in the ground-water 
system. Thedore, other than the sources, there should not be any other areas of initial 
concentrations. When this caIibration is achieved, firture scenarios can be simulated for the 
plumes of concerned. The calibration portion of this task will produce a model representing 
current conditions. Future scenarios can include aquifer cleanup or running the model for an 
extended period of time to assess natural dissipation ofthe contaminant. 

the d e l  is transierrt foftransgort (~thou,shttaeflow6eld is steady-state). Initially, the 

Source terms can be removed to simulate removal of the piles at the MMTS. However, because 
of the uncertainty associated with secondary sources of concentration, attempting to simulate 
secondary sources may not be a usefbl exercise. There will Ibe so much uncertainty with 
predictions that the results may not be practical. 

Sensitivity analysis is usell  in assessing which parameters are the most sensitive in the model. 
The parameter is perturbed, and the change in head and flow is observed. Parameters that are 
insensitive will not produce much change in head, and they are therefore not particularly useful in 
assessing the ground-water flow system. This analysis may also be done for transport parameters 
to observe how concentrations change with change in parameter. In addition, change in 
concentration with change in flow parameters is also useW in assessing which flow parameter are 
more important in the model. 

Response 

The infomation presented m the first paragraph of this comment regarding the transport 
calibration procedure is the same view held by the DOE and is described in Section 4.7.9.2. 
Revisions to this section were I )  in the thirdpagraph, page 4-97, lost sentence, ". . . in order 
of increasing impriame, . . . was omitted Source tenn concentration is viewed as the most 
important parameter in the transport model, the impact of dqwrsivity, however, may also be 
sip@cant. Illte semitivity analysis will help co@m the relative impact of transport parameters 
on m d l  outcome. 2) Illte sentence "Illte zpgradient hawline concentrations of COPCs, 
although reiatively small compared to millsite area concentrations, will be evaluated and may be 
input as initid upgradient source term concen@atiom " will be added 

There is an certain amount of uncertizinty awciated with "secondary " sources. Seconrtay 
sources inch& d b ,  less sip@cant so~lrces of C O P 0  than the main tailingspiles. 
Examples are stream &posited materials, wind &posited materid, and potential small areas 
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Comment 76 

3.0 F- 5-1. General Comment . .. 

We are concerned that the Section is more like a primer than it is a discusion of the generally 
accepted practices and available remedies for remediation of contaminated sediments. Generally, 
EPA and UDEQ believe that remediation alternatives that have been implemented at the 
Monticello Vicinity Properties and Operable Units I and II of the Millsite encompass the range of 
alternatives available to DOE. Further, we maintain that the excavation of contaminated material 
can be expanded to include a number of feasible and tried alternatives (e.g., utilization of hot spot 
cleanup criteria, environmentally sensitive cleanup). 

Response 

DOE agees that remedution alternatives implemented under OUs I and II encompass the range 
of likely alternatives for remediation of contaminated soiUsediment U&T OU III. This has been 
clarified in the draflfinal Work Plan 

Comments o w  ing l p b  

Comment 77 

3.1A1. C c e  3-4. DOE should 
consider analysis of the swaUow livers and kidneys for total radioactivity (split out total alpha, 
beta and1 gamma activity) in addition to metals analysis, as discussed during our recent 
teleconference. Additional tissue requirements would be minimal. Many of the radionuclides of 
concern concentrate in the kidneys (and liver to a lesser extent), as well as the bone. Ifthe cattle 
exposure study is not conducted, and field surveys indicate insufficient numbers of beavers or 
muskrats to sample aquatic mammals, no organ-specific uptake data for radionuclides will be 
obtained on the site. 

Response 

Cli~swaliow liver samples were collected and analyzed for gross alpha, b e e  andgamma 
radioactivity and metals COCs Because cli~swallow ki&ys me very mall (and therefore 
large numbers of birds would have been killed in an eflort to obtain a single kidney sample for 
chemical analysis), k i h y s  were analyzed with the whole carcass samples. 
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As agreedat the .lame 21,1995, ETAG Me-, beaver LI1Ict/cK Iimrskrat JyIIIIples win not be 
colkcted unksDOE &&mines thpt, basedon benthic mtauvhr&brclte da@ it is necessmy. 
The benthic macroinvertebrate stdies outlinedin the revisedworkplan were intemkdto allaw 
DOE to adequately assess aquatic communities in OU 111 wifhout beaver d o r  muskrat 
sampling. 

comment 78 

Su- 3 4 .  As DOE is probably awarq the proposed 
sampling efforts fbr passerines, raptors, small and large mammals conducted one time during a 
single season will not produce much usefid infbrmation due to potentially large natural variabii,  
and numerous non-contarmnant * -related impacts on populations and animal movement. 
Interpretation of results will be problematic, but they represent one more Qualitative bit of 
information in the weight of evidence approach to making decisions regarding potential risks to 
the health of the environment at the site. 

Response 

Because population su17~ey results me not expectedtopraicJe much usefil data, the suryeys 
have been eliminated@om the w o r k p k  However, sairwys to Ouow DOE to &tennine the 
presence or absence of ROPCs finclz.ui$ng the spotted bat, southweslern wiZlwjl’cher, 
peregrine falcon, d f l s h )  were condtrcted within OU III. 

Comment 79 

d. “The dead nestling will be weighed and necropsied, 
and gross abnormalities noted.” 

We would suggest collecting nestlings fiom the reference site prior to sampling at the BSA. 
Unless the field crew is very experienced in avian pathology, they will need to examine several 
normal nestlings to become familiar with relative size, texture and color of internal organs and 
tissues before they would be able to discern subtle abnormalities. 

Response 

DOE attempted to sample the reference area cli~swallows before the Montezuma Creek cl18 
swaIIows. However, because the reference area swallows nested approximately three weeks Mer 
the Montezuma Creek swaIlcnvs, it was necesrtay to sample the Montezma Creek swallows first. 
Gross abnormalities were not found in birc&@om either louation. 

Comment 80 

5.1 5-4. ”. . . Peromyscus sp. are not being accepted by 
analytical laboratories . . .” 

€PA does not believe that this statement is strictly true. There are labs that will handle field1 mice 

September 1395 Respome to Comments DOE-GJPO 
~Pege E42 DRAFT FINAL RlFS Work #en 



During the June 2I, 1995, meeting, the ETAG r e w m n d d  that DOE eliminute the g o W  
eagk as an ROPC the ETAG re-- the deer mouse be inchrdedasan 
ROPC. lhe ETAG suggested t%atmE collect temaWa2 invertebrates, tmstr ia lph&,  
surface wate~, and soil to sqport the A.rk assessment fw the &er mouse. DOE cfid not collect 
deer mouse s(pnples, Because of these changes in the risk assessment rqpraach, based on tiae 
June 21,1995, meeting this comment no hnger cplplies the QUI11 ecological risk assessment. 

Commend 81 

5-4. "It is presumed that one specimen will satiethe la& 
sp&ed minimum sample mass requirement (up to 200 grams)." 

True if it is a ground squirrel, but not if it is a vole. 

During the June 21,1995, meeting, the ETAG recommended that DOE eliminate the golden 
eagle as an ROPC and eliminate the small mammal sampling that would have supported ttbe 
assessment of risk to golden eagles. Bemse of this c h g e  in the risk assessment approach, 
this comment no longer applies to the OU III ecological risk assessment. 
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Plate 2-1. Geologic Map of the Mmtido Mill Tailings Site and Smunding 
Areas, 0um 
S e  Water and &OUII~ W- Meohing N ~ W ~ C S  2-2. 

4-1. Baseline- * 'QII Surface-water and Gro~nd-Water 
2-3. Generalized Bedrack Elevation Contour Map for OU III 

Monitoring Networla 
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